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Metropolitan areas have a growing ecological footprint while urban consumption 
and environmental degradation are quoted as some of the “most pressing global issues” 
today. Singapore, as a resource-scarce city-state that imports 98 per cent of its vegetable 
consumption is a perfect case study in studying ecological footprint. The city-state 
imported 28,872 tonnes of tomatoes (94%), 22,756 tonnes (95%) of cucumbers and 3,424 
tonnes of lettuce (81%) from Cameron Highlands, Malaysia in 2010. Cameron Highlands 
is a major vegetable cultivation area in Malaysia, producing 40 per cent of total vegetable 
production in Malaysia. The colonial hill station, situated 1,070 to 1,830m above sea 
level, has a climate suited for cultivating temperate vegetables and has been supplying 
vegetables to Malaysia and Singapore since 1933. However, when Singapore gained 
independence from Malaysia in 1965, it was also separated from this traditional 
hinterland.  
 
Through historical analysis and interviews with producers and actors along the 
commodity chain, this study finds that Singapore’s consumption and ecological footprint 
impacts the landscape on its transnational hinterlands in Cameron Highlands through 1) 
pesticides regulations, 2) fuelling farm expansions and 3) levelling hills for creating 
platform terraces to maximise yield and accommodate high-tech farms for luxury crops 
for export. Singapore’s regulations had helped to raise the production standards, both in 
quality and food safety, in Malaysia. However, the city-state faces the dilemma of 
safeguarding food security by diversifying food sources and diluting its ecological 




Highlands. Instead, the State is no longer the most important actor in governing 
environmental externalities and must now rely on forms of private governance. 
 
Keywords: ecological footprint, agriculture, vegetables, Cameron Highlands 
 





LIST OF FIGURES 
Figure 1: 5-Year Singapore Vegetable Imports from Malaysia 
Figure 2: Per Capita Consumption Trend over Past 10 Years  
Figure 3: Ethnic Composition of Cameron Highlands Population 
Figure 4: Conceptual Framework  
Figure 5: Cameron Highlands Respondent Profile 
Figure 6: Map of Cameron Highlands 
Figure 7: Respondents’ Choice of Growing Method and Market Destination by Farm Size 
and Ethnicity 
 
Figure 8: Market Destinations of Cameron Highland Vegetables by Market Share 
Figure 9: Factors Influencing Farming Practices (Sorted by Market Destinations) 
Figure 10: Factors Influencing Farming Practices (Sorted by Crop Choice) 
Figure 11: 25 Years Trend of Temperature at Cameron Highlands (1984-2007) 
Figure 12: GDP Per Capita of Singapore and Malaysia (1959 – 2010) 
Figure 13: Map of Second East-West Highway Route 
Figure 14: Satellite Image of Lojing, Kelantan 
Figure 15: Map of New Access Routes to Cameron Highlands 







LIST OF TABLES 
Table 1: Types of Crops and Production Area in Cameron Highlands 
Table 2: Comparison of Tomato and English Cabbage Production in Cameron Highlands 
Table 3: Summary of Key Themes in Literature on Cameron Highlands Agriculture 
Table 4: Malaysia’s Export, Import and Self-Sufficiency Level in Vegetables, 1985 – 
2005 
 
Table 5: 1987 Cameron Highlands Vegetable Pesticide Residue Level and Allowable 
Limits 
 
Table 6: Respondent Demography by Market Destination, Farm Size and Growing 
Method 
 
Table 7: Comparison of Regulations Related to Pesticide Use in Malaysia 






LIST OF PLATES 
 
Plate 1: Farm in process of adding new soil material 
Plate 2: High-Tech farms springing up on two sides of the new road through Lojing 
Plate 3: Construction of new road to Kuala Lipis (background) through Bertam Valley 
Plate 4: Several small traditional farms cultivated by different farmers 
Plate 5: Cameron Highlands’ non-homogeneous agricultural landscape 
Plate 6: Tomatoes grown by fertigation 
Plate 7: NPK fertiliser mix distributed through the irrigation system 
Plate 8: Bench Terraces  
Plate 9: Platform Terraces 
Plate 10: Agricultural waste discarded by stream banks 
Plate 11: Bags of used peat moss discarded over hill slopes 
Plate 12: Red Coral Lettuce grown by hydroponics 
Plate 13: Red Coral Lettuce grown in soil 
Plate 14: Farm labourers applying pesticides to crops 
Plate 15: Yellow sticky traps used in integrated pest management 
Plate 16: Daylilies grown on both side of the road and hill slopes 
Plate 17: Vegetables packed in bamboo baskets and cardboard boxes for transporting 
Plate 18: Packing vegetables in newspaper 
Plate 19: Farmers washing and drying tomatoes 
Plate 20: Machines to wash and dry tomatoes 




Plate 22: Scenes of High-Tech Farm Construction in Blue Valley, 2008 
Plate 23: Deforestation and land levelling in progress at Lojing, Kelantan 
Plate 24: New rain shelters installed at denuded and levelled hill in Lojing, Kelantan 
Plate 25: Steep cliffs created from to maximise farm area 
Plate 26: Landslide-damaged rain shelters 
Plate 27: Primitive farm infrastructure of smallholdings without capital 
Plate 28: Poor soil quality resulting in unequal and poor crop quality 
Plate 29: Packing produce in Cameron Highlands for a Singapore supermarket chain’s 
house brand 
 
Plate 30: Organic Vegetables sold in a Kuala Lumpur Wet Market in Malaysia 
 
Plate 31: Poster introducing the Cameron Highlands producers of the vegetables sold in a 








“Cities are unnatural… [they require a] concentration of food, water, 
energy, and materials that nature cannot provide” 
       Lester Brown (2001: 188)  
If cities are unnatural, then city-states are the oddities amongst the odd. Even as 
cities often require food, water, and other resources imported from beyond its own 
metropolitan boundary, city-states likewise require these resources but from across 
transnational boundaries. With the rapid growth of urban centres globally, urban 
consumption is proving to have a greater regional and global impact than before. 
Metropolitan areas have a growing ecological footprint (Wackernagel and Rees, 1996a) 
while urban consumption and environmental degradation are quoted as some of the “most 
pressing global issues” today (Jorgenson, 2003: 374). As Savage (2006:50) pointed out, 
the urban rich live on the provisions of a global hinterland and ecosystem. To better 
understand the impact of urban areas, the experience of city-states offers the unique 
perspectives from both a nation state as well as a highly urbanised area dependent on 
resources beyond its boundaries. Already, there is a growing movement to view 
metropolitan regions as “citistates” which are characterized by social, economic and 
environmental interdependence (Peirce et al, 1993). 
The island city-state of Singapore in Southeast Asia, one of only three city-states 




capita gross domestic product (GDP) of SGD$46,832 (Singstat, 2007), its population of 5 
million (Singstat, 2010) has a strong purchasing power of SGD$18,000 in private 
consumption per capita (Singstat, 2006). However, with a land area of just 710 km2, only 
1% of the land (7.34 km2) is set aside for agriculture (AVA, 2009). According to the city-
state’s Agri-Food & Veterinary Authority (AVA), Singapore imported 98% of its 
418,000 tonnes of vegetable consumption in 2009 (AVA, 2009). In addition to household 
consumption, Singapore’s tourism and port are key industries in its economy that further 
contributed to the high consumption of largely imported food resources. The city-state 
saw a total arrival of 11.6 million tourists in 2010 (STB, 2010) while its port saw an 
arrival of 127,000 vessels in the same year (MPA, 2010).  
Food is a population’s most basic of needs while agriculture is one of the largest 
uses of freshwater globally at 66% of total withdrawal (Shiklomanov, 1999). In particular, 
many authors have pointed out that upland vegetable farms cause extensive degradation 
to the landscape through reduction in soils and deterioration in water quality (Aminuddin 
et al, 2005; Midmore et al, 1996; Peh et al, 2011). By importing most of its food, the city-
state is transferring its resource demand, environmental burden and food insecurity across 
borders to producing areas. This exceedingly high food import dependency makes 
Singapore ideal for the impact study of urban ecological footprint on the environment in 
cross-border producing regions. Being a city-state with little domestic food supply, it is 
better able to centralise tracking, monitoring and enforcement of food safety regulations 
at the border customs, than most cities around the world with a domestic hinterland. 
Increasing environmental awareness and food contamination scares has also led to greater 




dependency only makes it vulnerable to not only resource politics but also the 
environmental quality, conditions and practices of producing countries. The globalization 
of food systems has called for the identification of effective governance in a transnational 
context. For many cities around the world like Singapore, previously urban-rural 
agricultural issues within national boundaries have now become a dialogue between 
global urban cities and transnational agrarian regions.   
 
Historically, Singapore was never self-sufficient in its food production. Prior to 
1963, Singapore was a British crown colony and part of the larger geo-political region of 
British Malaya. From 1963 to 1965, it joined the Federation of Malaya, Sabah and 
Sarawak to become a part of Malaysia. Its vegetable consumption was fed mostly by 
imports from China and Indonesia as well as domestic production across Malaya and 
Figure 1: 5-Year Singapore Vegetable Imports from Malaysia 
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locally in Singapore. When Singapore gained independence from Malaysia in 1965, it 
was also separated from this traditional hinterland. Nonetheless, Malaysia continues to be 
a major supplier (50%) of Singapore’s fresh vegetables (The Straits Times, 2007) albeit 
with new international boundaries drawn. Of this supply, the majority of temperate 
vegetables such as tomato (Solanum lycopersicum var.) and lettuce (Lactuca sativa var.) 
are imported from the Cameron Highlands District in the Pahang State of Peninsular 
Malaysia. While lowland vegetable farms are geographically dispersed and difficult to 
isolate to one physical environment, the temperate vegetables in Malaysia have been 
produced in Cameron Highlands and exported to Singapore over the past 80 years. In 
2010, 94% of tomatoes, 95% of cucumbers (Cucumis sativus var.) and 81% of lettuce 
consumed in Singapore are from Malaysia (See Figure 1). Out of the 25,000 tonnes of 
tomatoes Singapore imported from Malaysia in 2007, the Malaysian Federal Agriculture 
Marketing Authority approximated that 24,000 tonnes of the tomatoes were from 
Cameron Highlands. Midmore et al (1996) cited Singapore as Cameron Highland’s key 
export market – with minute amounts sometimes exported to Thailand, Japan and Taiwan.  
Despite Malaysia being a net importer of vegetables, an approximate 25% of total 
produce grown in Malaysia are exported to Singapore. At a more local level, almost 100% 
of all vegetable exports from Cameron Highlands are to Singapore. Although Singapore 
is very much dependent on its neighbour for its temperate vegetables, statistically 
speaking, Singapore’s consumption may not be able to claim full responsibility for 
impacts on Cameron Highlands’ temperate vegetables. However, Singapore’s strict 
enforcement of food safety standards on imports at the custom has potential trickle-down 




food scares and its consumers’ food safety demands, the city-state’s influence on farming 
practices is further extended through trade embargoes as well as bilateral cooperation and 
diplomacy between government agencies. In this globalised world where food is 
imported and exported widely, impact of food consumption is usually diffused.  Cameron 
Highlands’ vegetable trade with Singapore offers insight into the black box of  whether a 
city’s consumption, policies and regulations has any influence on the environment and 
farming practices of a food production source beyond its borders. For a city-state with a 
strong food supply diversification policy, the ability to trace consumption to a well-
defined physical landscape will shed light on the material impact of Singapore’s 
ecological footprint on its transnational hinterlands. 
1.1 Research Aims 
Fiala (2008) pointed out that the concept of “ecological footprint fails to capture 
one of the most important issues of sustainability, land degradation”. With this in mind, 
this study examines the impact of consumption on the material landscape of food 
production. This will be done particularly through studying the decision-making process 
of vegetable farmers in Cameron Highlands that has been influenced by Singapore’s 
consumption.  
Having established that Singapore’s consumption of temperate crops, such as 
tomatoes, cucumbers and lettuce, is largely from Cameron Highlands, this makes the 
district a suitable candidate for studying the impact of Singapore’s consumption. At the 
same time, the conversion of Montane forest to upland vegetable farms have caused 




waterways (Midmore et al, 1996; Peh et al, 2011). While many studies have correlated 
these environmental degradations to the profit driven vegetable farms and inferred the 
importance of income from vegetable exports, there are no in-depth studies on the role of 
cross-border Singapore consumers in this ecosystem. While environmentalists are 
appalled by the hypothetical size of a city’s ecological footprints, there is little known 
about actual material impacts on the physical landscapes in food producing areas. Do 
urban consumers have a role to play in the environmental degradation – ecological and 
biological losses, land degradation, water pollution – of its hinterlands? 
Based on the assumption in ecological footprint research that consumption has an 
impact on the environment of the production source, this study specifically aims to 
a. Uncover any impacts of Singapore’s vegetable consumption on the 
environment of its produce origin in Cameron Highlands, Malaysia. 
b. Examine whether Singapore’s market forces or regulations are effective 
transnational governance tools that can influence the Cameron Highlands 
farmer’s environmental behaviour and decision-making when adopting 
farming practices. 
c. Identify other factors that may influence or hinder the Cameron Highlands 
vegetable farmers in the adoption of sustainable agricultural practices. 
1.2 Conceptual Framework 
As defined by the Dictionary of Human Geography (Johnson et al eds, 2000: 337), 




often represented as a tributary mode of production in the periphery where tributes flow 
from the hinterland producers to the urban core (Wallerstein, 1974). Lewis W Jones 
(1955: 40 – 41) suggested that the concept of “hinterland” implies interdependence 
between that area and the “center” to which it is hinterland. This is especially true for 
Singapore, which is dependent on its transnational hinterland for more than 90 per cent of 
its food supply. 
In early location theories such as Von Thunen’s model of agricultural land, there 
is a clear correlation between the size of the hinterland and the size of the city as societies 
were space bound and hinterlands were limited (Savage, 2006). However, with the advent 
of technology, transportation is now faster, cheaper and mobility has increased. Yet at the 
same time, Savage (2006: 59) points out that this in turn “buttresses the sustainability and 
viability of these cities”. Savage and Kong (1993) argue that if the hinterlands are poor 
and enveloped in environmental problems, the cities are likely to follow the same fate. 
However, Singapore being a global city, it has a diverse and varied international 
hinterland. Malaysia, which was historically Singapore’s local hinterland, is now beyond 
national boundaries. Furthermore, with its wealth within a less developed region rich in 
resources, it is well positioned to tap on the resources of its neighbouring hinterlands. It is 
not constrained by the problems of any one particular hinterland. However, this has also 
led to the increasing oblivion of Singaporeans towards the vulnerability of the countries’ 
food security. The prevalent “use and discard” mentality extends towards food production 
sources. Savage (2006) explains this to be a global phenomenon extended towards all 
urban rich. In many ways, this phenomenon is exacerbated in Singapore. Unlike most 




hinterlands, without responsibility for the problems of any hinterland (Savage and Kong, 
1993). 
In order to better understand the impact of Singapore’s consumption on its food 
production sources, this study uses a commodity filière analysis approach to present a 
holistic picture of Singapore’s highland vegetable consumption impacts on Cameron 
Highland’s environment. The French term here refers to the chain of activities from 
producer to the final consumer and is used interchangeably with the term “commodity 
chain”. The filière approach involves “covering all (or most) processes and transactions 
from primary processing to consumption” (Raikes, Jensen and Ponte, 2000:1). It maps 
commodity flows, identify actors and activities as well as study the “product system” 
which includes not only production but the regulation of trade, marketing and 
consumption as well as vertical and horizontal relations between agents (Raikes, Jensen 
and Ponte, 2000). The approach was first used for studying vertical integration in French 
agriculture and often seen as a neutral tool of analysis. Its use in agricultural context and 
comprehensive nature is especially suitable for the purposes of this study. Through 
examining the commodity filière, or product system, as it shall be used in this dissertation, 
one can then uncover the tangible impacts of Singapore’s ecological footprint.  
Ecological Footprint  
Ecological footprint is defined as the hypothetical “footprint” representing areas 
of land needed for the consumption rate of a particular product or by a country 
(Wackernagel and Rees, 1996). Singapore has an ecological footprint of 6.10 global 




means that if the world’s population consumed at the same rate as Singapore, the global 
ecological footprint would be 3.44 Planets (GFN, 2012a). Some may argue that the island 
state’s encroaching ecological footprint is a precondition of a city-state. However from an 
ecological standpoint, this could be the malady of a rich global city’s exploitation of the 
world’s resources. After all, the impact of agriculture and global food consumption on the 
environment is undeniable and well documented (Sutton and Anderson, 2004; Southgate 
et al, 2007).  
With the globalized nature of environmental problems today, distant consumers 
will soon be unable to ignore the environmental problems of their hinterlands. The 
vulnerability of Singapore’s food supply is clear from global food crises such as the 2008 
rice shortage and declining exports from major rice producing countries (New York Times, 
17 Apr 2008). Other examples include the bird flu and other viruses that have swept 
through the livestock industries and affected the major source countries for Singapore.  
The footprint may be effective in serving as an easy-to-understand indicator for 
informing laymen and policymakers. However, to evaluate the effectiveness of existing 
policies, it is important to understand realities on the ground and responses to policies by 
producers.  
Consumption and Market-Based Authorities 
Dixon (2003) identifies three forces behind any restructuring of national food 
systems: 




2. Authoritative and reflexive consumers who use buying power and organising 
capacity to demand certain attributes from the market 
3. Activities of actors engaged in the distribution and exchange of goods and 
services 
 
These institutional actors and market-based authorities have become a driving 
force in influencing and changing the behaviour of farmers and food production practices 
around the world. The ethical reforms by the supermarket chains in the United Kingdoms 
on their global supply chains in Africa has been widely studied and written about by 
authors such as Freidberg (2003, 2004, 2007) and Dolan (2005). The rise of transnational 
supermarkets as a system of “private governance” on the global agro-food system is 
increasingly highlighted (Konefal et al, 2005). The concept of transnational governance 
in the areas of environment, agriculture and food is a growing domain (Lemos and 
Agrawal, 2006), especially with more international agreements and stricter national 
standards being introduced in a globalised market.  
In the case of Singapore, the complex hierarchical vegetable wholesaling system 
in Singapore is evolved from a long history of diverse trading links and is well described 
by Cheng (1982) and Lim (1985). However, with changing demographics, the 
corresponding rise of supermarkets in Singapore has also changed the fresh-food 
marketing system (Cheng, 1990). Historically, the Cameron Highlands vegetable imports 
to Singapore vegetable are dominated by a small group of major Chinese importer-
wholesalers of the Teochew dialect group in Singapore (Cheng, 1982; The Straits Times 




“Singapore’s middleman economy” and these wholesalers formed the basis of the 
“Chinese commercial class in Singapore”. Wholesalers acted as commission agents for 
outpost producers in Cameron Highlands and other parts of Southeast Asia. In fact, 
imports from Cameron Highlands are still largely done on a consignment basis where the 
importer-wholesalers would charge a commission on the value of each auction (Cheng, 
1982). Being the middlemen, these importer-wholesalers possess the most power in the 
entire product system in determining the price to both producers and consumers. In 
addition to the strong sense of Chinese “guanxi” or relations, the wholesalers are often 
the one financing the producers (Cheng, 1985), resulting in a cycle of indebtedness to the 
same importer. The concept of Overseas Chinese Capitalism will be further elaborated 
later in this section.  
Apart from the middlemen, the Singapore consumers also play a key role through 
demands in volume and produce quality. The Singapore population increased rapidly 
within 2 decades, from 3 million in 1990 to 5 million in 2010 with 74.1% ethnic Chinese, 
13.4% ethnic Malays and 9.2% ethnic Indians in 2010 (Singstat, 2011). Cheng (1982) 
and Lim (1985) observed all the major ethnic groups have a strong preference for fresh 
foods but vegetables are especially important for the lower income households and 
amongst the Chinese who prefer fresh vegetables over processed or chilled ones. From 
1997 to 2006, the per capita consumption of vegetables in Singapore has also seen the 






"  Based on the ecological footprint concept, the volume of Singapore’s food 
demand on Cameron Highlands is an important variable to determine if farm expansion is 
a result of the increase in consumption by Singapore. The concept assumes the greater the 
consumption volume, the greater the amount of land required for production in order to 
sustain the population’s consumption."  
With increased education, higher disposable income and more available 
information on food safety hazards, the Singapore consumers increasingly demand safe, 
clean and high-grade quality produce. There is also a greater health consciousness 
resulting in greater demand for healthier diets and greater consumption of vegetables. 
However, approximately 25% of the population is comprised of non-resident foreign 






















Figure 2: Per Capita Consumption Trend over Past 10 Years in Singapore  
(Source: AVA, 2007) 
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that will continue to fuel the demand for cheap fresh vegetables. There is also an 
expatriate community and a high volume of international tourists that will fuel the 
demand for temperate salad vegetable varieties. Singapore is also an international air and 
shipping hub that sees a high demand for food catering to airlines and ship chandlers. 
Singapore is also the central supplier for Southeast Asian oil refineries, as well as the gas 
and oil exploration companies using Singapore as its marine and supply base (SSCA, 
2011). 
With increasing food safety concerns, both real and perceived, there is greater 
political pressure on governments to introduce stricter controls to eliminate health threats 
as well as boost consumer confidence to stabilize the market. For a city-state that imports 
more than 90% of its food consumption, Singapore is especially vulnerable to any 
contaminated food supplies that threatens the public health of its population or 
undermines its economy through affecting the tourism and catering industries. To 
safeguard its own political interest and in response to public demands by consumers, 
Singapore implements strict enforcement at the gates with little worry of criticisms of 
safety controls as a form of non-tariff barriers to trade. Embracing a strong discourse of 
food vulnerability and insecurity, the city-state regards import food safety as a key 
strategy in ensuring its food security.  
Therefore the second variable refers to Singapore’s food safety regulations, laws, 
legislations and policies introduced and enforced by the government of Singapore and its 
agencies such as the Agri-Food and Veterinary Authority (AVA) or its previous form, the 




and Caswell (1999) define food safety regulations both in the form of public control 
measures (direct regulations and product liability) as well as private safety control 
systems (self and third party certification). The government has a moral and political 
obligation to protect its population’s health and is authorized to act on behalf of the 
public to eliminate any threats to the public’s health (Rothstein, 2002). With securing 
domestic interest and political support as its primary motivation, the government adopted 
an “integrated system of accreditation, inspection, and testing” to ensure a high standard 
of food safety, reducing excessive pesticide residue and to remove hazards at the source 
before they can be introduced to consumers (Leu, 2000:193). The pragmatic Singapore 
government sees no jurisdiction or domestic interest to interfere or regulate the 
production practices of its suppliers beyond food safety issues. 
The understanding of consumption is especially important for understanding the 
decision making process of this group of predominantly ethnic Chinese market gardeners. 
Contrasted with the moral economy of peasant Malay padi farmers (Scott, 1976), the 
overseas chinese family businesses in Malaysia are better known for its capitalistic 
character (Redding, 1990). The profit-driven producer would find the exchange rate of 1 
Singapore dollar to approximately 2.5 Malaysian Ringgit an enticing incentive for export, 
so as to capitalize on the difference in exchange rates. With this monetary incentive, 
farmers are willing to change production practices to meet the demand for quality and 
safety that in turn have an impact on the agro-ecosystem and the physical environment. 
The crux of the equation is the profit threshold at which producers are willing to change 
their practices and at the same time, how pervasive the regulations of one nation are on 




Vegetable Market Gardening in Cameron Highlands 
The Chinese diaspora makes up the largest ethnic segment in Cameron Highlands 
with thirty-nine per cent of the total population (Figure 3). Agriculture is the main form 
of economic activity in the highlands, with eighty percent of the population, or 2,200 
farming families, engaged in producing tea, vegetables, fruits or flowers (Table 1). 
Eighty-three percent of these farming families are Chinese, fifteen percent are Indian and 
just two percent Malay (DoA, 2008).  
 
Table 1: Types of Crops and Production Area in Cameron Highlands (Source: FAMA, 
2008) 
Crop Land Area (hectares) Percentage of Total Agricultural Area 
Tea 2036 38.7% 
Vegetables 2810 53.4% 
Flowers 378 7.2% 
Fruit 40 0.7% 
Total 5264 100% 
 
Clarkson (1968) wrote extensively on the Chinese vegetable farms of Cameron 










where the Chinese diaspora is from. This is consistent with observations made by Blaut 
(1961:54) on the origins of the Chinese vegetable farming practices in Singapore, which 
had “changed little in migrating”. Ruthenberg (1971:163) wrote that there is “hardly a 
more intensive farmer or gardener in the world than the Chinese vegetable producer, who 
has adapted the subtropical Chinese system of market gardening to the humid tropics of 
South-east Asia”. 
Market gardening is a form of intensive farming system, usually located close to 
home, with great crop variety, high intensity of land use with several harvests a year and 
plants that provides food for personal consumption as well as for the market (Friesen, 
1998; Ruthenberg, 1971). It is popular where the population density is high, labour is 
cheap and where there is a town in the vicinity with profitable markets at hand or where 
land is scarce (Ruthenberg, 1971:104). The family usually provides labour for these 
market gardens and produce are usually sold directly to the nearest market. In the case of 
Cameron Highlands, road construction has opened access to the lowland markets in 
Kuala Lumpur and Singapore where the produce fetch better prices (Uhlig, 1988). The 
intensive techniques enable the Chinese market gardener to cultivate vegetables in the 
harsh tropics. In the poor tropical soil, vegetables are grown by the Chinese market 
gardener farmers on well-drained, leveled ground with raised vegetable beds made of rich 
organic materials intensely fertilised by chicken manure or chemical fertiliser to induce 
soil fertility (Clarkson, 1968; De Koninck, 1973; Ruthenberg, 1971). To adapt to the 
Highlands’ terrains, slopes have bench terraces cut into them or even levelled into 




Clarkson (1968) suggested that the earliest farms on Cameron Highlands were 
kitchen gardens of Chinese labourers or employees of the early British Colonial settlers 
eager to attain economic sufficiency while some may have been enterprising market 
gardeners drawn by the prospect of commercial cultivation (The Straits Times, 1932a; 
1933b). In addition to the Chinese, there were also a handful of highly productive 
Japanese market gardeners as early as 1935 (The Straits Times, 1935a). The Indian 
labourers brought to work in the tea plantations were also given land in the plantation to 
produce food for subsistence. These Indian farmers learnt from the Chinese market 
gardeners and some worked for these Chinese vegetable farmers and adopted their market 
gardening practices. 
There are a variety of vegetable crops cultivated, with the 3 most popular being 
English cabbage (Brassica oleracea L. var. capitata), tomato (Solanum lycopersicum 
vars.) and Chinese cabbage (B. pekinensis) (Mohayidin et al, 1994; Aminuddin et al, 
2005). Other common crops include lettuce (Lactuca sativa var.), Spring Onion (Allium 
fistulosum), Chinese Parsley (Coriandrum sativum), Mustard Leafs (Brassica juncea) and 
Snow Peas (Pisum sativum var. saccharatum). The type of crops grown is determined 
both by the cool temperate climate, colonial introduction of temperate vegetables from 
seeds obtained from Europe and Chinese vegetable varieties from seeds the early 
migrants brought from their homeland in China (Clarkson, 1968). Being the two key 
crops in terms of volume and value, English cabbage and tomato were selected to 
represent the spectrum of production practices in Cameron Highlands.  Table 2 shows the 
diverse characteristics of the two crops and its representation of the two ends of the 




representation in this study to understand better the groups of farmers that are most 
susceptible to Singapore consumption and regulations. 
Table 2: Comparison of Tomato and English Cabbage Production in Cameron Highlands 
 
Crop Type English Cabbage Tomato 




Quantity / year1 84,000 tonnes 54,900 tonnes 
Quantity exported to S’pore / year1 240 tonnes  30,500 tonnes 
Average value of crop / tonne2 S$553 
(Low Value Crop) 
S$938 
(High Value Crop) 
Production Areas in CH Central Zone (1,400 
–1,500 asl) 
North & South Zone  
(1,050 – 1,150 asl) 
Production Area Ratio3 1.3 1 
Land Preparation4 Predominantly open 
farms on terraces or 
platforms 
Under rain-shelters on  
leveled ground 
Growing Method Traditional open 




fertilizer pumped into 
bags of inert materials 
on concrete floors) 
Capital Inputs Low Capital Inputs Capital Intensive 
1 Estimated figures from interview with FAMA in 2008 
2 Average derived from 2004-2006 Singapore Trade Statistics 
3 Exact production areas are unknown due to lack of official records and frequent crop 
rotation. Nonetheless, Mohayidin et al (1994) reported that the area under English 
cabbage production is 1.3 times more than tomatoes, and 2.25 times that of Chinese 
cabbage. The latter is excluded in this study due to its smaller volume and similarity in 
production practices. However, these figures are from 1994 and even then, the authors 
noted that the area under English cabbage production was on a decline. They estimated 
English cabbage production to be less than one-third of what it was in 1990.  
4 Aminuddin, et al. (2005) 
 




Overseas Chinese Capitalism 
The impact of consumption on the environment is not a simple linear relationship. 
The relationship between consumers, wholesalers and producers within the product 
system will determine how receptive producers are to changing their behaviour to either 
expand or adopt good practices. In this study, the underlying similarity between the 
market gardeners in Cameron Highlands and the importer-wholesalers in Singapore is the 
overseas Chinese family business model. Overseas Chinese Capitalism and its 
organisation model have been well described by various authors such as Redding (1990), 
Tong and Yong (1998), Yeung (1999, 2006) and Cheng (1985). An understanding of the 
Overseas Chinese psyche, economic culture and family business model will shed light on 
the economic behaviour of the predominantly Malaysian Chinese farmers and 
Singaporean Chinese wholesalers.  
 Through a survey of literature, Ahlstrom et al (2004:266) summated that the 6 key 
characteristics of Overseas Chinese firms are namely (i) family ownership and control, (ii) 
simple organisational structures, networks and information control, (iii) centralised 
decision making, (iv) internal financing, (v) lack of advertising and branding, and (vi) 
little spending on research and development. Redding (1990) and Ahlstrom et al (2004) 
suggest that these characteristics are rooted in the fundamental beliefs and values of the 
Chinese, such as the Confucian emphasis on the role of the family and the patriarch.  
However, it would be overly simplistic and inaccurate to attribute these 
characteristics purely to cultural constructs. It is important to remember that a significant 




political environments and saw Southeast Asia as “an escape option from various forms 
of strife in China” (Redding, 1990:19). When they migrated to Southeast Asia, there 
continued to be great distrust due to social and political instability and insecurity (Tong 
and Yong, 1998), sometimes with strong anti-Chinese sentiments (Yeung, 1999). As a 
result, there are two other fundamental characteristics that define Overseas Chinese 
businesses. These are (i) the money-minded pragmatism of the Overseas Chinese and (ii) 
the strong practice of personalism in the businesses (Tong and Yong, 1998; Redding, 
1990; Yeung, 2006).  
The money-mindedness of the Overseas Chinese is widely noticed. Redding 
(1990:71) suggested that the pragmatism of the Chinese dedication to family survival 
dominates decision-making to the extent that the pursuit of wealth is a respectable 
behaviour. It is also perpetuated by the perpetual state of borrowing and lending amongst 
the neighbours and kinsmen as a form of mutual help. Based on the principles of guanxi 
(personal relations) described by Tong and Yong (1998:81), mutual rendering of help is 
crucial for the maintenance of guanxi. Businesses also rely on guanxi and xinyong 
(personal trust) to establish credit, capital and business based on verbal agreements and 
the patronage of wealthy merchants. It is no surprise that Cheng (1985:60) reported that 
many of the merchants that act as commission agents or wholesalers for rural producers, 
often also financed these producers. Redding (1990) suggested that this is also due to the 
difficulty for peasants to borrow at less than 5% a month. While not unlike the system of 
indebtedness that perpetuate cycles of poverty, the acquaintance of wealthy merchants or 
the right compatriots may be the only way to secure loans prior to the establishments of 




systems may still be strong amongst the discriminated Chinese minority in Malaysia 
where there is political and economic instability and corruption is rife. 
The pull of patronage by wealthy merchants combined with the push of ongoing 
uncertainties has over time institutionalised personalism in business practices (Tong and 
Yong, 1998:93). It is also pragmatism in a hostile environment of distrust in institutions 
and the system that personalism makes “real economic sense” (Tong and Yong, 1998: 84). 
However, once personal relations have been established, combined with various factors 
such as personal feelings and power relations in play, there is often great reluctance to let 
go of the association even when there had been breach of interpersonal trust (xinyong).  
Figure 4: Conceptual Framework 
 
Image Source:  Wackernagel and Rees (1996) 
Bearing in mind the objectives of this study to understand the impact of 




tracing the impact of Singapore’s food consumption on its producing environment in 
Cameron Highlands. The conceptual framework (Figure 4) illustrates how the study will 
examine the impact of consumption on the production environment through the selected 
variables, namely Singapore’s food regulations and “market”. These include the quality 
and quantity of consumer demands, as well as the activities of wholesale-retail actors. 
These activities impact the land and environment, thus influencing the physical 
ecological footprint of Singapore’s vegetable consumption throughout the commodity 
filière. Responses of actors throughout the commodity system to changes in the 
consumption variable will be studied to understand where and how Singapore impacts on 
its hinterlands. Since ecological footprint is defined as areas of land needed to produce a 
product for consumption, the study operationalise ecological footprint on the landscape 
through production practices that “consumes” or impact the land for production. In 
particular, three production variables were chosen in the form of consumption-driven 
agricultural practices, on the environment. These variables were selected for their 
susceptibility to the market-based demands manifested by Singapore’s consumption.  
First, understanding the use of pesticide may reflect farmers’ responsiveness to 
Singapore’s food safety regulations. Second, levelling of the hilly terrain in Cameron 
Highlands is a common practice by farms to increase farm area, maximise productivity 
and adopt new technologies but at the same time causes concern for erosion and 
denudation of the terrain. Third, farm expansions that encroach on forest reserves may be 
a result of increased consumption demands even as tea plantations are declining. The 





In designing the methodology of this study, care is taken to ensure that the study 
takes into account the cultural, social and political aspects to examine the consequences 
and interrelations with production (Friedland, 2001). Fieldwork was conducted in 
Singapore and Malaysia over the period of one year from September 2007 to 2008. In 
Singapore, structured in-depth interviews were conducted with government officials from 
the Agri-Food & Veterinary Authority (AVA). Interviews were also conducted with two 
vegetable importer-wholesalers in the Pasir Panjang Wholesale Market, the centralised 
wholesale centre for vegetables and other fresh food in Singapore, who had close ties 
with farms in Cameron Highlands. Two major supermarkets were also contacted but the 
merchandisers contacted declined to participate in the research while the companies’ 
public relations team cited the companies’ choice of vegetable suppliers as confidential 
trade secrets. The lack of information disclosure in the major supermarket chains in 
Singapore is characteristic of the opaque transactions and information control of the 
Overseas Chinese businesses described by Ahlstrom et al (2004). Despite the globalised 
economy in Singapore and the introduction of “legal-rationalism” and greater 
professionalism in the system (Tong and Yong, 1998), many of the contracts between 
Singapore’s supermarkets and its suppliers are based on verbal contracts and the 
principles of guanxi (personal relations) and xinyong (interpersonal trust). In lieu of 
interviews, observations of product choices in multiple supermarket outlets and content 





Figure 5: Cameron Highlands Respondent Profile 
 
In Malaysia, a total of 58 farming families in Cameron Highlands were visited 
over the period of June to July in 2008. Figure 5 shows a breakdown of the respondent 
demographics. In situ surveys were conducted on the farms through short structured 
interviews with farm owners. Field observations were also recorded using a survey 
template (Appendix A). In addition, a total of 40 farmers participated in a perfunctory 
single item questionnaire (Appendix B) to rank, amongst Singapore and Malaysia’s law 
and market forces, the factor that most influence their business decision-making. This 
ranking questionnaire was usually completed at the conclusion of an hour-long in-depth 
interview with the farmer to provide opportunity for respondents to reflect on their 
interview answers and to provide a quantitative attribute to the qualitative interview data.  




either tomato (Solanum lycopersicum vars.) or English cabbage (Brassica oleracea L. var. 
capitata). There were also additional in-depth interviews conducted with farmers 
engaged in other crops for a fuller understanding of the context and farmers’ attitude in 
general. Many of the in-depth interviews were also carried out over multiple sessions to 
better understand the circumstances, operations, practices, decision-making attitudes and 
perception. 
To gain further perspectives from actors throughout the system, the “commodity 
systems methodology” (Friedland, 2001), was used to identify stakeholders in the CH 
vegetable commodity system. Interviews were conducted with the Cameron Highlands 
Vegetable Farmers Association (CHVFA), assemblers, transporters, exporters and 
agricultural inputs providers. Officers of government agencies present in the Cameron 
Highlands were also interviewed, such as the Department of Agriculture (DoA), the 
Federal Agriculture Marketing Authority (FAMA), and the Department of Irrigation and 
Drainage (JPS). While the Department of Forestry (JPSM) and Department of 
Environment (DoE) officers were approached, requests for interviews were unsuccessful. 
Where there are barriers to obtaining in-depth qualitative interviews, these are substituted 
with media, literature or policy analysis. Alternatively, interviews were also conducted 
with “Regional Environmental Awareness Cameron Highlands” (REACH), a local 
environmental watchdog non-governmental organization (NGO) to provide insights into 
the local environmental issues. 
Additional archival research was also conducted through news reports from local 




trade with Singapore from as early as 1920s to present day. As many of the respondents 
were second or third generation farmers with no clear collection or knowledge of the past, 
triangulation of oral histories was necessary.  
Applying principles of guanxi 
Principles of guanxi had to be put into practice in order to conduct research in this 
small community of Overseas Chinese vegetable farmers who still operate and rely on the 
principles of guanxi as a form of anti-fraud and safety mechanism (Tong and Yong, 
1998:84). Hence, personal relations and recommendations were needed in order to adopt 
a snowball sampling technique in recruiting respondents for this study. The personal 
introductions from a senior government official were not only helpful in gaining access to 
the farmers but also in gaining their trust to share candidly in the interviews. Although I 
was able to gain access and interview most of the major growers and exporters in 
Cameron Highlands, it is to be expected that respondents identified by a government 
official likely to be skewed towards a positive profile. Thus multiple networks were 
needed to ensure a wide and representative spectrum of profile and responses of farmers. 
Other methods of identifying respondents included tracing the temperate vegetable 
supplier of an organic grower-retailer in Singapore, tracing the tomato suppliers observed 
at the Pasir Panjang Wholesale Market and tapping on the personal network of an Indian 
retired civil servant and former farmer who served as my driver, translator and informant. 
The commodity filière approach was also utilised to identify interview respondents along 
a single supply chain – from growers and suppliers of a particular collector-exporter to 




Cold-calls were also made on farms encountered along the road, in areas where 
rampant environmental degradation is observed or in particular districts with little 
representation. Without the appropriate introduction and guanxi, most of these interviews 
were short and respondents were highly guarded. Some made little attempt to disguise the 
inaccuracy of their statements by asking the interviewers to suggest answers for the 
survey questions. However, there were not many such examples and the responses would 
not have significantly affected the results. Nonetheless, there were four (4) farmers who 
declined to participate. Only one large grower and exporter of tomatoes declined to 
participate in the interview despite introductions. This may have been due to the desire to 
avoid any scrutiny on his growing method, which was self-declared “organic” but was 
met with rampant criticism from other growers.  
Participant Observation 
Fieldwork was conducted with the help of several undergraduate assistants from 
Singapore, city dwellers who have not worked in vegetable farms or experienced their 
vegetables without plastic packaging on shelves in supermarkets. Furthermore, the lack 
of expertise in horticulture hindered technical communications during interviews. Thus, 
in addition to studying horticultural literature, a pilot study was done in Cameron 
Highlands where farmers and informants gave an intensive crash course to the production, 
systems and issues.  
What was particularly helpful to the study was actual participation in the 
vegetable farms and post-harvest processing factories. Of note is a key supplier to a 




their operations, working in the fields from bed preparation, weeding and harvesting to 
post-harvest sorting and packaging. Personally participating in the packing of freshly 
harvested produce into packaging with the familiar branding of the Singapore 
supermarket chain in the cold room of a processing plant in Cameron Highlands gives a 
different dimension to the interview data by the farm owner. It also allowed opportunities 
to interact and observe the farm workers to triangulate the interview data. Another 
respondent who adopts direct marketing of his produce allowed me to join him in 
delivering his produce from Cameron Highlands to Kuala Lumpur’s wholesalers and 
retailers to observe the transport of produce to the markets, filling in the gaps within the 
product system. This allowed participant observation and interviews with Malaysian 
consumers and retailers for their take on the subject matter.  
Limitations 
In a hostile political and economic environment such as Malaysia, the oft-
discriminated Overseas Chinese community are naturally guarded. They exercise the 
strictest of information control typical of the Chinese businesses and uses guanxi and 
xinyong as the first line of defence. They trust little of strangers asking questions, often 
checking with the interviewers if they were from the department of health (checking on 
pesticides) or from the tax department (checking on tax evasion). They were also 
uncomfortable about the question of farm labour as many of them were employing illegal 
migrant workers. When they learnt that the interviewers are from Singapore, some would 
hesitate to participate while some are guarded on the issue of pesticides use and would 




positionality, making unflattering comments towards the city-state and implying that 
Singaporeans usually have preconceived notions of poor practices by the Cameron 
Highlands farmers. Identifying myself as Singaporean to the respondents have perhaps 
coloured some of the responses. 
Although our intention to study and understand the business through our actual 
participation was made known to the respondents and their workers, most were 
unguarded in their interactions. In fact, most were instead more candid in their responses. 
This is possibly due to the high regard for hard work amongst the Overseas Chinese 
(Redding, 1990) and in turn this increased the level of trust. The advantage of participant 
observation is the greater confidence and trust accorded by the respondents, which is 
necessary amongst the cautious Chinese community. Thus several of the interviews with 
respondents had to be done in more casual settings, on a more familiar basis. For 
confidentiality purposes, the respondents’ names used in this dissertation are fictional. 
Time was also a limiting factor as the fieldwork was done between 2007 and 
2008while the thesis was written over the next four years. There may have been new 
events and developments since that were not updated nor considered in this study. 
Although the study focuses on the commodity system in which consumers play a part, 
there were insufficient resources to interview consumers in depth, which would have 
completed the system. Likewise, I was unable to secure any interviews with supermarkets 
in Singapore despite repeated requests through official channel and social networks. 
Supermarkets cited confidentiality and trade secrets and refused to be interviewed on 




product brands and produces’ country of origin in the supermarkets, as well as content 
analysis of corporate brochures. It would have been ideal as part of participant 
observation to have been able to follow the trucks from Cameron Highlands to the 
Singapore markets to better understand the process but for safety reasons, I was unable to 
do so.  
1.4 Literature Review 
Based on the concepts and methodology highlighted earlier, the following section 
provides a literature review of the key concepts and themes. This includes the concept of 
“ecological footprint” and the impact of transnational food consumption on the 
environment of global hinterlands. This will be followed by the trends in literature on 
Cameron Highlands’ vegetable production and the gaps in literature in relations to 
Singapore’s consumption. 
Ecological Footprint 
The concept of ecological footprint was first introduced by Wackernagel and Rees 
(1996) as the hypothetical “footprint” representing areas of land needed for the 
consumption rate of a particular product or by a country. Over time, environmentalists 
interpret the ecological footprint as an indication of the consequent impact of 
consumption on the environment of producing areas. Subsequently, many studies were 
done applying the concept of ecological footprint on national economies to account for 
national  use of natural resources (Bicknell et al, 1998; Lenzen and Murray, 2001). The 




al, 2006) to institutions (Flint, 2001) to the ecological impact of specific products such as 
shrimp and tilapia (Kautsky et al, 1997) or wine (Niccolucci, 2008). Chapagain and 
Hoekstra (2004) used a similar concept of water footprint to calculate the water use in the 
consumption and production of food. However, the concept of ecological footprint has 
only been successful in providing a simple estimate of production inputs required for a 
given consumption level. While the condensation of complex consumption impacts into 
an intuitive number has captured the imagination of global sustainability discourse, it has 
been criticized for being unsuccessful in actually addressing the sustainability of 
consumption (Fiala, 2008). 
Ecological footprint serves only as a quantitative indicator and does not illustrate 
actual impacts of consumption on land used in production. To do so, Dauvergne (1997) 
introduced the concept of “ecological shadow”, the material landscape where the 
“footprint” has cast its shadow upon. This has been a relatively lesser-studied area in the 
ecological footprint literature. However it has been broached upon in commodity chain or 
commodity systems studies where upstream impacts of consumption are examined. 
Dauvergne had attempted to do this looking at the timber exports from Malaysia and 
Indonesia to Japan. Susanne Freidberg (1997, 2003) has studied the Burkina Faso-UK 
French bean exports. There is no shortage of literature focused on the impact of 
production on the environment (Midmore et al, 1996) but most literature deploring the 
impact of consumption on the environment is mostly conceptual. Dauvergne and 
Freidberg are the few studies that provide case studies of actual consumption impacts on 
physical environments. On the flip side of the coin, the studies by economists on entire 




much less social, political and cultural aspect of the issues (Friedland, 2001). There is 
also a dominance of case studies approach to documenting farmers’ behavioural changes 
to domestic environmental conservation policies but little literature encountered on 
producers’ responses to transnational forms of governance. Dixon (2003:31) lamented 
that “despite the growing influence of the sociology of consumption on agro-food 
studies”, most researches continue to emphasise the economic power of major 
institutional actors, and when they do mention culture, it is in relation to consumers. Also, 
the creation and use of cultural power by producers, transnational retailers and 
governments is seldom addressed. This study especially aims to fill in this particular gap 




Vegetable Production in Cameron Highlands 
 
In a review of literature on the agricultural activities of Cameron Highlands, 
distinctive categories can be discerned. Table 3 summarises the key themes in the 
literature related to vegetable production in the Highlands. 
Table 3: Summary of Key Themes in Literature on Cameron Highlands Agriculture 
No. Key Themes Authors 
1 Ethnographic cultural studies Clarkson, 1968 
Tan, 2008 
2 Vegetable marketing and commodity 
economics 
FAMA, 1975 
3 Biological, horticultural or soil 
physiology description 
Wong and Jaafar, 1993 
Rahman, 1980 
4 Quantitative studies on environmental 
impact of production practices 
Aminuddin et al, 2005 
Midmore et al, 1996 
Wan Abdullah et al, 2005 
Ngan et al, 2005 
Hashim and Wan Abdullah, 2005 
5 Understanding producer behaviour 
and its impact on environment 
Mohayidin et al, 1994 
Midmore et al, 1996a 
Mazlan and Mumford, 2005 
6 Policy Recommendations for 
Sustainable development  




Apart from Clarkson’s classic study of the cultural ecology of a Chinese village in 
Cameron Highlands in the 1960s, there has been no other comprehensive ethnographic 
study since. There are many studies that measure the level of impact on the environment 




or pesticides in the rivers. There are also some studies that go one step further to quantify 
the level of impact by specific production practices such as the frequency and volume of 
fertiliser application or even if the farmer uses rain shelters or not. However, most studies 
treat the farmers as economic creatures and only focus on measuring the physical 
environment. There may be socio-economic profiles of the farmers correlated to their 
production practices but little attempt at socio-cultural understanding of the farmers’ 
decision-making process. There has been no update on Clarkson’s 1968 study of the 
farmers of Cameron Highlands. The socio-political landscape and even the production 
practices have changed dramatically since. 
Although several of the studies such as Midmore et al (1996:31) alluded to the 
export of “a considerable portion of the production” in Cameron Highlands that earns 
“valuable foreign exchange”, there is no existing literature on the actual impact of 
Singapore’s consumption on Cameron Highland’s environmental impact. This is despite 
the fact that the environmental impacts of highland agriculture are well written about. 
Similarly, on the demand side, Cheng (1982) has described the fresh food marketing 
system in Singapore with brief reference to the ties with Cameron Highlands’ producers. 
However, no one has written on the socio-cultural and historical ties between them, the 
impact of transnational governance by Singapore’s strict food regulations on the farmers 
and the influence of private governance by its transnational wholesalers and retailers have 
on the farmers and the environment.  
The following chapter will illustrate the long history between Singapore and its 




practices were one of the catalysts for Singapore’s toughening of its regulations in the 








BACKGROUND OF SINGAPORE-CAMERON HIGHLANDS RELATIONS 
There is every reason to hope that vegetables, such as potatoes, cabbages, 
tomatoes, etc can be grown on a commercial scale at the Highlands, and 
that many persons would like to have a vegetable garden of, say, seven or 
eight acres in addition to the ordinary flower garden of, say, two or three 
acres around the house. It is also of importance, in my opinion, that the 
Government should definitely assign a certain area for the purpose of the 
commercial cultivation of vegetables, and not give out all available land 
for the cultivation of tea and cinchona. 
1925 Report by Sir George Maxwell, 
Chief Secretary of Federated Malay States 
(The Straits Times, 1925:10) 
The role of Cameron Highlands as one of Malaysia’s key producers of temperate 
vegetables was predestined from the moment of its discovery in 1885. It was earmarked 
for development as the colonial agricultural hinterland for the Straits Settlements of 
Singapore, Malacca and Penang as well as the rest of British Malaya. For over 30 years 
from the 1920s to 1965, Singapore maintained an intra-national urban-rural consumption-
hinterland relationship with Cameron Highlands. When Singapore gained independence 
in 1965, it was divorced from its traditional domestic hinterland. Yet trade continued to 
grow, supported by the prevailing Chinese producer-wholesaler kinship network across 
the Singapore-Malaysia borders. However, with social, political and economic changes 




of familiar domestic hinterland to impersonal cross-border transactions. This chapter will 
outline the transformation from a local to a geopolitically extraterritorial trade relation 
between Singapore and Cameron Highlands and how the two are intricately tied in a 
series of historical events that will eventually ripple and amplify their effects to change 
the institutions and systems of the two countries. 
2.1  Geography 
Cameron Highlands is located in the northwestern corner of Peninsular 
Malaysia’s Pahang state (see Figure 6), at the confluence of 3 states – Perak, Kelantan 
and Pahang. Despite its name, Cameron Highlands is a valley with considerable areas of 
flat land located at high altitudes of 1,070 to 1,830m above sea level on the central 
mountain range in Peninsular Malaysia with a montane climate of temperatures ranging 
from 14 to 24 degrees (Aminuddin et al, 2005). Its topography and climate made it the 
ideal hill resort for colonial expatriates in Singapore and the rest of British Malaya to 
escape from the tropical heat in the lowlands. This climate was naturally a favourable 
planting condition for many temperate vegetables favored by the expatriates. Cameron 
Highlands is located 8 hour away by road from Singapore via the North-South 
Expressway that was opened in 1994 and runs from the Malaysia-Thailand border to the 
Johor causeway. The only road leading up to the Highlands is in the neighbouring state of 
Perak, in the town of Tapah, at the foot of Cameron Highlands. Barrow et al (2005:49) 





Figure 6: Map of Cameron Highlands 






In the last decade, several new access roads have been built to connect the 
Highlands to the rest of Pahang via Kuala Lipis in the east and also to Gua Musang, 
Kelantan in the north. The building of roads and the development of agriculture are 
intricately connected. When the British government began construction of the first access 
road to Cameron Highlands in 1923, many of the Chinese and Tamil workers contracted 
by a Singapore company to build the road eventually stayed and became the earliest 
market gardeners in Cameron Highlands (Clarkson, 1968). Furthermore, the development 
of infrastructure such as roads increases accessibility and “improved the ability to 
transport fresh vegetables to distant urban centres” (Poudel et al, 1998:108). The new 
roads also create easy access to new farm sites and stimulate further agricultural 
expansion (Barrow et al, 2005). Lee (1966:5) wrote that in Cameron Highlands, 
“vegetable gardening [was] concentrated in the valleys with tea on the steep hill slopes. 
The agricultural developments [were] confined to an area within five miles on either side 
of the main road running through [the Highlands]”. A good example is the building of the 
road to the Boh tea plantation by the estate owner that increased accessibility and spurred 
the growing settlement in the vicinity. 
2.2 Agricultural Hinterland 
Shortly after its “discovery” in 1885, the British Resident in Perak, Sir Hugh Low, 
suggested that Cameron Highlands “might be useful for agricultural or horticultural 
purposes” (Clarkson, 1968: 34). These sentiments will eventually mark the Highlands’ 
future as one of the key agricultural hinterland of colonial Malaya. Cameron Highlands 




of economic activity, namely tea, tourism, government and vegetables (Clarkson, 1968: 
36). Lim (1977) suggested that after the European failure in tin mining, the “seemingly 
unlimited areas of forest land” in Cameron Highlands was envisaged as providing a 
supply of tropical agricultural products for the British and European markets, generating 
stable revenue for colonialists to recoup losses. Secondly, it hoped that attracting more 
peasant agriculturalists from around the region would help to open up Peninsular 
Malaysia, attract a settled population and permanent colonization. Finally, encouraging 
local food crop production would help feed the large population engaged in non-
agricultural activities in the urban centres such as Singapore and the other Straits 
Settlements.  
In 1931 the road to Cameron Highlands was completed, in the midst of the Great 
Depression that greatly affected rubber and tin export earnings in Malaya. At the time, 
Malaya was dependent on importing large volumes of temperate vegetables from China 
and the highlands of Dutch East Indies, present day Indonesia (The Singapore Free Press 
and Mercantile Advertiser, 1930: 19). Malaya spent $4,126,000 Straits Dollars importing 
vegetables in 1931 (The Singapore Free Press and Mercantile Advertiser, 1932:7). There 
was an immediate need to reduce food imports and the government embarked on a new 
policy to increase self-sufficiency by boosting food-crop cultivation. It was against this 
backdrop that Cameron Highlands’s fate as colonial hinterland was put into play.  
In the 1920s to 1930s, there was a boom in vegetable gardening throughout 
Malaya. Lim (1977:201) attributed this to both the increase of Chinese labourers being 




decline in rubber plantations and tin mines. Many plantation owners also provided their 
labourers with small plots of land for subsistence farming which soon turned to 
commercial cultivation. There were also colonial planters employing Asian staff to 
cultivate vegetables for sale (The Straits Times, 1935b). Some enterprising and 
experienced Chinese cultivators were also attracted to Cameron Highlands by the 
business opportunity. The Straits Times (1933b) reported a Mr Lip Po of the famous Po 
Gardens in Ipoh who opened a flower and vegetable garden in Ringlet.  
Strong business ties and expansive networks exist between the Chinese 
communities of Singapore and Malaysia, facilitated by common social structures and the 
two-way migration of Chinese between Singapore and Malaysia (Cheng, 1985). This 
fueled trade between Cameron Highlands and the key urban centres throughout Malaya, 
as far as Singapore. In 1939, the quantity of vegetables from Cameron Highlands was 
rapidly increasing with 900 tonnes of vegetables sent by rail to markets across Malaya, 
including Singapore, as compared to 500 tonnes the year before (The Straits Times, 1941). 
Even in these earliest days of the highlands’ development, it was reported that the 
vegetable industry was in the hands of the Chinese. The kinship ties, a form of guanxi 
base described by Tong and Yong (1998), between the majority of Chinese vegetable 
farmers from the Teochew dialect group in Cameron Highlands and the 6 Teochew firms 
out of 7 that monopolised the import of vegetables from Cameron Highlands are both 
cause and effect for the longstanding relations between the city-state and its agricultural 
hinterlands. The marketing process and relationship between Cameron Highlands’ 




Penang are well documented by Clarkson (1968). This marketing system based largely on 
mutual trust, kinship, financial ties and credit has not changed for the past 8 decades. 
Records show that Cameron Highlands’ farmers started sending their vegetable 
produce to Singapore, as well as other markets throughout British Malaya, by rail 
beginning in 1933. Produce was sent down the Highlands to the train station in Tapah, 
Perak to be sent to the rest of Malaya. In 1935, The Straits Times reported that “fresh 
vegetables – among them lettuce, cabbage, beetroot and carrots – grown in the Highlands 
are so popular in Singapore that the dealers are prepared to take almost unlimited 
quantities” (The Straits Times, 1935c). A few months later, it was observed that an 
increasing supply of salad greens and tomatoes from Cameron Highlands were on sale in 
Singapore (The Straits Times, 1936). It was only in 1946 that lorry transportation was 
first used to ship produce from Cameron Highlands to Singapore. There were reportedly 
twenty vegetable dealers in the Highlands operating lorries out of Brinchang and Ringlet, 
transporting baskets of cabbages, leeks, carrots and tomatoes to the markets daily (The 
Straits Times, 1946). They travelled out of the Highlands by night and arrived in the 
markets in the early morning, a practice that still continues today. 
Producers will send their crops to wholesalers via middleman lorry transporters 
who are trusted to inform the farmers how much they are being paid for their produce by 
the wholesalers. Under this system, these lorry transporters are the biggest buyer, 
capturing about 93 per cent of the total production at the farm level in Cameron 
Highlands (Tan, 2008: 231). The price is largely dependent on demand and supply and 




wholesale market. The middlemen are also the single source of market price information 
for the producers. Some transporters act as agents for the wholesalers and will relay the 
buying prices offered by the wholesaler. Different wholesalers may offer different prices 
and producers have a choice to take the best price. Clarkson (1968) observed that most 
farmers would stay with one middleman regardless of price as long as he feels he is 
getting a fair deal over the long run. Tong and Yong (1998:82) offer an alternative take 
based on the time and effort invested to develop the relation with the middleman, “there 
is great reluctance to let go of the association” even when there are less attractive prices 
offered as the comfort from interacting with someone familiar is much more important. 
On the flip side, Tew (1998) observed that the pragmatic Chinese farmers would usually 
switch crops based simply on the price of vegetables, often resulting in poor planning and 
price depreciation due to oversupply.  
Without a doubt, the power and control in the cross-border trade relations are 
purely in the hands of the Singapore wholesalers as farmers rely solely on them to define 
the price of their harvests. Apart from determining the prices, there is a system of 
financial ties that binds the producers to the wholesalers. Clarkson (1968) noted that 
money seldom changes hands between the wholesaler and producer. It is a common 
practice amongst the Malayan Chinese wholesalers to extend credit to the producer that 
in turn obliged the farmer to sell his produce to his creditor (Cheng, 1985). Tong and 
Yong (1998) explained this as a form of patronage from the wealthy wholesalers and part 
of the act of maintaining guanxi and xinyong through mutual rendering of help. Some 
may consider this informal credit system to be beneficial to the farmers who may find it 




tenure for these farmers have also resulted in their inability to secure financing from 
banks for investment, with up to 20 per cent of farmers operating illegal holdings. This 
informal credit system has amassed an unequal amount of power for the Singapore 
wholesalers. Apart from financial support, the middleman would also sell fertilisers and 
seeds to the farmers. This is also a pragmatic measure to minimise loss on the part of the 
transporters. In order not to return with an empty load from Singapore, they import 
fertilisers and seeds for resale to farmers. It would appear that the farmers’ dependency 
on the middleman is unlikely to decrease as the Malaysian vegetable industry imports 
about 90% of the country’s seed requirement (MOA, 1999). Chan (2002) cited a 1991 
study that estimated 16% of producers in Cameron Highlands were totally dependent on 
credit to finance their production inputs. Producers who wish to find alternative importers 
found it difficult to attract new middlemen to broker their produce, as it is difficult for 
newcomers to break into the tight-knit trade. 
2.3 Rise of Alternative Marketing Systems 
The Singapore-Cameron Highlands marketing system was built on an implicit 
level of mutual trust. Increasingly, the unbalanced power relations, changing social and 
business structures, and the introduction of intervening government policies, have eroded 
this trust. The traditional marketing system described above involves implicit trust, 
revolving around spoken agreements. There are no written documents and contracts 
between the parties involved. Producers trust the middleman transporters and wholesalers 
to give them the rightful price for their produce based on weight. Clarkson (1968:92) 




parties”. When either party felt they have been “mistreated”, they responded by 
transferring their allegiance to others.  
Among the earlier generations of farmers, the allegiance to one particular 
wholesaler was usually not broken as long as trust was not broken, regardless of price. 
Financial ties were then often associated with friendship ties (Clarkson, 1968; Tong and 
Yong, 1998). Allegiance and reliance on a trusted wholesaler served the pioneer 
generation well during a time of harsh conditions, poor access to information and 
communication channels. However, over the following two generations, the kinship and 
friendship ties appear to play a less prominent role in the farmers’ business decisions. It is 
possibly due to improved education of younger farmers, who place lesser importance on 
allegiance, instead seeking a more “professional” relationship. As described by Tong and 
Yong (1998), this refers to a corporate contractual relationship as opposed to one based 
on personalism. 
Most of the large grower-collectors exporting predominantly to Singapore are 
increasingly taken over by this new generation of well-educated farmers below the age of 
50. Increased education added with the unbalanced power relations between wholesalers 
and producers have also fuelled the increasing mistrust amongst farmers. Farmers 
increasingly feel exploited by the wholesalers who sell the vegetables for double the price 
that they pay the producers (Clarkson, 1968). In 1951, farmers were being paid $8 - $15 
for a picul (60 kilograms) of cabbage but wholesalers were selling it for $35 per picul to 




Singapore wholesalers reneging on payment to producers in Cameron Highlands. In the 
absence of written contracts, there is little recourse for the producers. 
This demand for distributive justice – receiving rewards proportional to producers’ 
contribution – is a common social justice theme in alternative agricultural discourse such 
as the international fair trade movement (Trauger, 2007). In order to tip the balance of 
powers back to their advantage, Cameron Highlands’ farmers find secure alternatives that 
bypass the market-controlled, auction price system through negotiating fixed price supply 
contracts directly with supermarkets and wholesalers. There is neither blind allegiance to 
any wholesaler nor trust in the wholesalers to dictate the selling price. These new-
generation farmers now have the capital and ease of transport to visit Singapore monthly, 
collect payment, check market prices and maintain the relationship and trust between 
both parties. Some producers go as far as to forming co-operatives with other small 
farmers, taking on direct marketing, retail, transport and distribution. Still, crop choices 
are largely determined by buyers and often, the tradition of spoken agreements remains. 
Even as farmers are looking for alternative marketing systems, the rise in 
supermarkets has diminished the monopoly of importer-wholesalers in the trade. Cheng 
(1982) described the rise of supermarkets to the growing affluence, urbanisation and high 
female participation in the work force in Singapore, amongst other reasons. Started in 
1973 as an institution to combat rampant profiteering by hawkers in markets, the 
Government-linked supermarket chain, the National Trade Union Congress (NTUC) 
Fairprice Co-operatives, played a key role in changing the marketing system in Singapore 




to offer the lowest prices. Merchandisers would source for large growers in Cameron 
Highlands to supply them directly, bypassing the importer-wholesaler middlemen. Tan 
(2008:224) further highlighted that “the growing ubiquity of supermarkets has also 
brought about new trends in the packaging and marketing of vegetables, especially high 
value vegetables like salad packs, herbs and organic vegetables”. While corporate 
retailers eliminate the middleman to lower their costs, increase competitiveness and 
ensure a stable supply, producers get better profit margins for the higher value produce 
that supermarket demands. Increasingly, large transnational food corporations such as 
Nestle and Sime Darby are also establishing contract-farming schemes directly with 
producers in Cameron Highland (Tan, 2008). In the case of Sime Darby, they are the new 
middlemen, which offer professional supply chain management of raw material inventory 
and storage; post-harvest processing including cleaning, sorting and packaging; and cold 
chain facilities to ensure uninterrupted storage and transport of produce at a controlled 
temperature to extend and ensure the shelf life of vegetables. These meet the demands of 
the supermarkets that traditional wholesalers are often unable to provide. Some 
corporations even ensure that contract farmers follow the same planting schedule and 
process, or help farmers to upgrade their technologies (Tan, 2008:225). 
2.4 Export Consumption and Agricultural Expansion 
The nature of the farming practices in Cameron Highlands is inherently inclined 
towards a use and discard attitude towards agricultural expansion. This attitude can be 
traced back to the early days of Gambier plantations in Singapore and Johor where it was 




(Blaut, 1961). Agricultural expansion is not reserved only for wealthy farm owners but 
also a stopgap measure for the declining soil fertility from nutrient loss and erosion 
amongst the traditional open farms. However, land is scarce in the highlands and farmers 
will usually compensate poor soil fertility in the highlands with heavy applications of 
fertilizers such as chicken dung imported from lowland farms or inorganic Nitrogen-
Phosphorus-Potassium (NPK) fertilizers (Midmore et al, 1996a, Aminuddin et al, 2005). 
From the initial opening of the forest, levelling of hills and creating platforms for farms, 
there is extensive soil erosion even on newly opened land. Furthermore, fields are often 
prepared for the next crop after harvest, added with the short cropping cycles and as 
many as 3 cropping cycles a year, the fields are constantly exposed to erosion and 
nutrient loss. When the yield is no longer acceptable, farmers will refresh their land 
fertility by purchasing new soil material from other farmers levelling hills or from the 
lowlands to add over existing soil (Plate 1). Alternatively, farmers will try to open new 
plots of land for cultivation. However, in tandem with this use and discard attitude, there 
exist four waves of consumption-driven agricultural expansions in the history of 





Plate 1: Farm in process of adding new soil material 
 
The first expansion occurred pre-WWII, during the decline of rubber plantations 
and tin mines when many workers turned to farming as an alternative form of livelihood. 
Concurrently, Malaya was at the time largely dependent on vegetable imports and there 
was an immediate need to reduce food imports, especially with the impending WWII. As 
a result, the government also promoted a food self-sufficiency policy further encouraging 
the increased production of vegetables in order to reduce Malaya’s import dependency. 
From 8,395 acres of land designated by the government for agriculture in 1932 (The 
Straits Times, 1936b), 10,600 acres were recorded with agricultural use by 1934 (FMS, 
1935). Vegetables were thought to be an ideal crop as there was already a market for 
them and they can be readily eaten. In 1939, a total 900 tonnes of vegetables were sent by 




The second wave of agricultural expansion occurred during the Japanese 
Occupation of Malaya (1942 – 1945). The lack of regulations added with the total 
cessation of vegetable imports and increased demand from army camps across Malaya 
resulted in a boom in agricultural expansion in Cameron Highlands. Many of the Chinese 
tin miners from nearby states who lost their jobs during the Occupation also fluxed to the 
Highlands to start vegetable gardens. It was estimated that 1000 acres of land were under 
vegetable cultivation by squatters in 1946, producing as much as 700 tonnes of 
vegetables a month (The Straits Times, 1946). Although rail services were disrupted, 
vegetable supply to Singapore continued through lorry dispatch. After the war, many of 
the wartime “squatter” vegetable farms were legitimized by the 1950s resettlement 
exercise during the Malayan Emergency (1948 to 1960), a guerilla war fought between 
the colonial government and the Malayan Communist Party. 
The third wave of agricultural expansion was in the 1980s to 1990s in response to 
the National Agricultural Policy published in 1984 that encouraged the expansion of 
smallholdings as a poverty alleviation strategy. One-acre smallholdings, common 
throughout the highlands, were thought uneconomic and thus encouraged to be 
transformed to large scale, commercial entities (MOA, 1999). As a result, farmers were 
able to easily apply for permits to expand their farms. Barrow et al (2010) found that this 
phase of agricultural expansion took place mainly from the 1980s to early 1990s with 
agricultural land clearance increasing from 1.7% in 1947 to 17.8% in 1997. A land use 
analysis from satellite images by Midmore et al (1996a) found that vegetable cultivation 




found that the vegetable area doubled within just 4 years from 1986 to 1990. From 1990 
to 1993, the total area of farmland has increased from 4816 hectares to 5125 hectares 
(Choy and Hamzah, 2001). 
The present wave of expansion started at the turn of the millennium. With 
growing affluence, there was an increased consumption of vegetables in Malaysia and 
Singapore (Midmore et al, 1996a; AVA, 2007) but production was unable to meet the 
rising demands while competing for land with other uses (APO, 1998; Tew, 1998). The 
cultivation of temperate vegetables in the lowlands was also unsuccessful (Midmore et al, 
1996a). Furthermore, the economic crisis in 1997 resulted in a poor exchange rate for the 
Malaysian currency, resulting in a big food import bill spurring the need to increase self-
sufficiency and food production. In 1998, Malaysia published its third National 
Agricultural Policy (1998 – 2010) that promoted the cultivation for export of high value 
varieties, such as tomatoes. Singapore was listed as one of its key export markets in 
anticipation of its growing affluence and increasing health consciousness, leading in turn 
to an increase in the consumption of vegetables (MOA, 1999). During this time, The 
Straits Times (1998:20) reported that almost 50 per cent of farmers in Cameron 
Highlands switched from planting flowers to planting tomatoes, lured by the “lucrative 
price of tomatoes”. 
The catalyst for the agricultural expansion in Cameron Highlands is a paradoxical 
one. On the one hand, it is driven by Malaysia’s trade deficit in vegetables, resulting in 
the government promoting the expansion of vegetable cultivation. However, the focus of 




consumption and export dollars. As a result, the value of vegetable export has increased, 
but the vegetable self-sufficiency level has decreased, leading to a greater need to import 
more vegetables (see Table 4). Cameron Highlands alone produce 500 tonnes of 
vegetables a day with 20 per cent for export almost entirely to Singapore (Tan, 2008). 
Although very few countries in the world meet all of their food consumption needs from 
domestic production, food security is achieved only when there is both availability of 
food and the ability to acquire food (Leu, 2000).  
Table 4: Malaysia’s Export, Import and Self-Sufficiency Level in Vegetables,  
1985 – 2005; adapted from Tan (2008: 217) 
 
 1985 1990 1995 2000 2005 
Vegetable Export (RM million) 39.1 125.4 160.5 278.4 491.6 
Vegetable Import (RM million) 276.0 336.8 683.4 1023.6 1620.2 
Vegetable Self-Sufficiency (%) 81 75 72 75 74 
 
In 2005, Malaysia imported three times more vegetables than it exported. 
Although the ability to acquire food can come from other national incomes, this means 
that the agricultural expansion is hardly benefiting the domestic consumption and food 
self-sufficiency. In addition to the marginalization of food crop cultivation by the 
overwhelming commercial tree crop cultivation in Malaysia, there is now competition of 
resources with export-oriented high-value “luxury” food crop such as tomatoes. Of the 
180 tonnes of tomatoes produced a day, 100 tonnes or 55 per cent are exported to 
Singapore (FAMA, 2008), corresponding to 96 per cent of the tomato supply in 
Singapore (see Figure 1).  
While the hinterland is capable of wholly supplying the consumption and re-




information and coordination between the amount of vegetables imported and the amount 
produced domestically, often leading to an oversupply of vegetables that reduces market 
price (Tan, 2008). Otherwise they are often simply unable to compete with the cheaper 
imported produce (The Straits Times, 2000). While there are also other possible reasons 
such as rising standard of livings, changing demographics and consumption patterns that 
result in greater demand for imported vegetables, these will not be discussed in this 
dissertation. More importantly, the inability to attain food self-sufficiency has been a 
problem that has plagued Malaya for the past century. Under the veil of food security, 
many enterprising export-oriented vegetable cultivators were able to secure land for 
agriculture expansion throughout the history of the highlands. 
Despite the current push for high-value, export-oriented agriculture by the 
national government, the Cameron Highlands District Office no longer permitted 
clearance of forest for development of new agricultural land since 1996, as stated in its 
“Cameron Highlands Structure Plan 1995-2020” (MDCH, 1996). The total acreage of 
land area permitted for agriculture was now fixed at 6,000 hectares (60 km2). 
Furthermore, the government’s Land Council Declaration 1996 which imposed a ban on 
land clearance of forested land above 1000m above sea level (Chan, 2002). After 2002, 
no new temporary occupation license (TOL) could be obtained in Cameron Highlands 
(Barrow et al, 2010). However, this does not deter the agricultural expansion as farmers 
resort to more creative ways of acquiring land. Working within constraints, the present 
expansion trend is to (i) buy additional TOLs from farmers leaving the occupation, (ii) 




highlands of Lojing, Kelantan (Plate 2) through the new access road (Tan, 2008) or (iv) 
establish farms along the new road to Kuala Lipis (Plate 3). 
 
Plate 2: High-Tech farms springing up on two sides of the new road through Lojing 
 





Due to the shortage of labour, there is an increasing decline in tea production, 
resulting in large tracts of idle agricultural land in the highlands (Aminuddin et al, 2005). 
Chan (2002) reported that tea cultivation area decreased from approximately 2,500 
hectares in 1987 to 2,036 hectares. As most tea plantations are on freehold land granted 
by the Colonial government, the land can be sold to enterprising vegetable farmers, 
offering them secure land tenure in return. The conversion of tea estates is not without its 
controversies. In 2003, the conversion of Blue Valley tea estate to vegetable farms 
resulted in nationwide media attention due to its one-time massive land levelling of a 26-
hectare plot of hilly terrain. Even then Malaysian Prime Minister Mahathir Mohamad 
spoke strongly against its indiscriminate land clearing in the press, sparked off by its 
defiance of two stop-work orders (New Straits Times, 28 May 2003). Despite flouting 
government regulations and being accused of damaging the environment and waterways 
by environmentalists, the farmer responsible was awarded the National Outstanding 
Farmer Award in 2005 (The Star, 2010). Such contradiction between federal versus local 
and environmental versus economic policies continues to persist. Said farmer is also a 
major supplier of vegetables to Singapore, which begs the question of Singapore’s role in 
the environmental quality of its hinterland. The controversy also brought to light the 
amount of land levelling being carried out to accommodate rain shelters and new, high-
tech farming methods that are more economical and effective on level ground than on 





2.5 Divergence and Embargoes 
In 1948, the 11 states in Peninsular Malaysia formed the Federation of Malaya, 
which gained independence from the British in 1957. When Malaysia became an 
independent state, shipments from Cameron Highlands were considered imports and 
subjected to import regulations. Producers and wholesalers no longer had the ease and 
anonymity of informal networks. Singapore subsequently gained self-government in 1959 
with the British still in control of foreign affairs and military. In 1963, it gained 
independence from the British for a merger with the Federation of Malaya. Unfortunately, 
with the merger failing due to racial and political tensions, Singapore separated from 
Malaysia and was declared an independent sovereign state in 1965 (Lepoer, 1989). 
During this chaotic period, the introduction of sovereign national boundaries for the first 
time in history led to the playing out of resource politics at the borders. Food became a 
pawn in the political and power relations between the two states. Despite being a separate 
sovereign state, Singapore still existed in a vulnerable position of dependency on 
Malaysia for its water and food. This resulted in a tense relationship between the two 
countries with political disputes over territory, water and resources erupting every so 
often (Huxley, 1991). As the two countries armed themselves with a growing military, 
defences at the borders in the form of custom and import-export controls were also 
introduced. 
Push comes to shove in January 1963 when Malaysia required Singapore 
exporters of chickens and eggs to pay license fees and obtain a certificate from Singapore 
government agencies to show that they were free from pullorum disease (The Straits 




of livestock and vegetables from Malaya to “alleviate hardship of its farmers caused by 
Malaya’s restrictions on imports from Singapore” (The Straits Times, 1963a). The month 
long “egg war” between the Federation and Singapore resulted in losses up to $10,000 a 
day by farmers in Cameron Highlands who were unable to send large quantities of 
vegetables to Singapore (The Straits Times, 1963b). Although this happened a few 
months before Singapore merged with Malaysia in September 1963, this was a precursor 
of the role of food as a political pawn in post-independence. Based on the Custom 
Ordinance of 1960, an importer or a local agent acting on behalf of the foreign exporters 
must register his business particulars at a customs office. The monopoly of first tier 
wholesalers serve administratively as importers and bear accountability for the vegetables 
but the price paid to the producers is only determined after auction in the market. 
Correspondingly in 1975, Malaysia started requiring its vegetable exporters to get permits 
to send vegetables to Singapore. 
Singapore’s dependency on food imports was increasingly viewed as a source of 
vulnerability for the government. Environmental health concerns were also on the rise 
and there were increasing public outcry over toxic pesticide residues in vegetables in the 
1970s (The Straits Times, 1972; 1981c). Public interest groups began lobbying the 
Singapore government to conduct checks on vegetables in the market and local farms 
(The Straits Times, 1974). Likewise, the government realised that a country with no 
proper system to monitor and control imports for contaminants is likely to end up a 
dumping ground for export countries (The Straits Times, 1981d). In response, the Primary 
Production Department (PPD) started its integrated food safety programme with the help 




laboratory was established to conduct systematic screenings on imported food to “reveal 
the extent of pesticides used on food from various countries” (The Straits Times, 1981d). 
Approximately 8000 food samples were analysed each year (The Straits Times, 1987a). 
In 1983, the Singapore government built a new vegetable wholesale centre in Pasir 
Panjang and resettled all fruits and vegetable importers and wholesalers to this centralised 
facility in Singapore. This allowed better licensing and control as well as establishing a 
more orderly system for wholesale and auction of vegetables. The dominance and control 
of the vegetable trade by the extensive Chinese business network was undermined by the 
introduction of government intervention. 
Tension between the two countries reached a new high over food disputes in 1987. 
In 1987, Singapore suspended all vegetable imports from Cameron Highlands for 5 days 
(11 to 15 March) due to excessive pesticide residue found on the produce. In 1986, due to 
the Chernobyl nuclear disaster, extensive checks for radioactive contamination in food 
were conducted (The Straits Times, 1987a). Instead of detecting radioactivity, the 
Singapore government instead uncovered high level of chemical residues in vegetables 
from Cameron Highlands. It was reported that since August 1986, “more than 90% of 
bulbs imported and nearly 70% of leafy vegetables tested were found to contain an 
average of 30 parts per million (ppm) of chemicals, making them unsafe for eating” (The 
Straits Times, 1987b). Following guidelines set by the World Health Organisation, the 
maximum permitted was 2 to 5 ppm, depending on the type of crop. Table 5 shows the 
pesticide residue found in various crops in 1987 as reported in a news article from The 




Table 5: 1987 Cameron Highlands Vegetable  





WHO Maximum Residue 
Limits (Vary according to 
pesticide type) 
Spring Onion  
(Allium fistulosum) 
77 ppm 0.5 – 10 ppm 
Chinese Parsley 
(Coriandrum sativum) 
117 ppm 3 ppm 
Mustard Leafs 
(Brassica juncea) 
237.6 ppm 2 – 50 ppm 
Snow Peas 
(Pisum sativum var. saccharatum) 
24.5 ppm 0.01 – 5 ppm 
(Source: The Straits Times, 1987d; WHO, 2009) 
 
Despite government warnings, threats of persecuting importers, consumers 
avoiding eating vegetables and the market price plunging, large amount of produce from 
Cameron Highlands were still found with excessive pesticide residue. This finally 
resulted in a trade embargo, which was rationalised as a chance for farmers to lower 
pesticides level and allow pesticide that has been applied to dissipate before exporting 
again. The government embargo invoked both legal and market repercussions. Producers 
could sell to other markets in Peninsular Malaysia but it would depress prices. 
Furthermore, the wide media coverage has resulted in consumer panic in Malaysia as 
well, leading Kuala Lumpur to also ban vegetables from Cameron Highlands (The Straits 
Times, 1987c).  
Crisis is often the catalyst for eliciting policy change (Kurtz, 2004) and this is a 




in Cameron Highlands requiring all exported produce to be labelled with the farmer’s 
identification and address (The Straits Times, 1987d). This requirement was extended to 
the whole of Malaysia in 1989 due to its success in increasing traceability and 
accountability in food production. The Malaysian Food Act, which came into force on 1 
April 1987, empowers the government to prosecute those who export vegetables with 
high pesticide residues (The Straits Times, 1987g). Lorry transporters caught with 
contaminated vegetables may get their export permit revoked by the Malaysian 
government (The Straits Times, 1987e). Likewise, the Singapore government enacted the 
Environmental Public Health Act in 1987 where importers are liable to be prosecuted if 
they sell contaminated vegetables in Singapore. This was aimed at holding importer-
wholesalers accountable for ensuring upstream quality of the vegetables (The Straits 
Times, 1987f). After the incident, Malaysia embarked on a path towards modernisation 
such as greater attention to post-harvest processes such as packaging and cold storage 
(The Straits Times, 1989). Singapore too has since maintained its vigilance towards 
ensuring food safety, especially since another similar incident in 1999 where Cameron 
Highlands’ farmers were found to have used banned pesticides after Malaysian 
authorities reduced farm checks due to budget cuts (The Straits Times, 1999; 1999a). The 
city-state enacted its Control of Plants Act in 1993 and amended in 1998 to better 
regulate its import of vegetables. Importers are required to apply for an import license, a 
permit for every consignment of vegetables and adhere to the strictly enforced labelling 
requirement. Importers are required to register with both the Agri-Food and Veterinary 
Authority (AVA) and the Singapore Customs authority, with each consignment permit 




the AVA routinely take samples for laboratory testing to check on the levels of pesticide 
residues with stricter checks on known problematic crop varieties. Any samples that fail 
to meet requirements will result in entire consignments re-exported to its origins or 
destroyed at the importers own cost. Importers risk having their licenses revoked or 
suspended up to a month if they are caught three times with consignments that fail to 
meet requirements. The Singapore authority may even prohibit the import of vegetables 
down to the farm-level if produce from the farm is considered unsafe. While importers 
can re-apply for another license, they will likely be subjected to more stringent testing. 
The cost of each lab tests is payable by the importers while the import license for 
vegetables is $378 annually, almost 5 times more than the import license for meat and 
fish products. If importers are caught without a proper permit for their produce, they can 
be fined up to $10,000 or jailed up to 3 years. It is evident through this incident that 
overseas consumption can have an impact on the production practices of farmers. 
Apart from stepping up its food “defences” at the border, AVA introduced 
upstream policies to diversify its food supply sources in order to lower its food 
vulnerability and dependency on Malaysia. An interview with AVA revealed that many 
Malaysian producers are still using traditional farming and post-harvest processes with no 
cold chain supply facilities. Most supermarkets will require more cold chain management 
from suppliers to satisfy food safety audit and certifications such as the Hazard Analysis 
and Critical Control Point (HACCP) food safety certification. This places the Malaysian 





2.6 Changing Farming Methods 
Through the 1987 incident, Cameron Highlands became the trigger to a landmark 
policy shift for Singapore. While the city-state was already moving towards stepping up 
its food safety controls, the incident gave Singapore the political grounds to rapidly enact 
major legislation changes that shaped its policies on food safety enforcement at the 
customs henceforth. In return, Singapore also began to venture beyond its borders to 
influence the agricultural practices of its hinterlands in order to secure the food safety of 
its vegetable supply. When the Singapore authorities announced they would impose a ban 
on producers whose products exceeded the allowed residue content in their produce sent 
to the Singapore market in June 1999, UNESCAP (2002) cited this move as a 
contributing factor in the “government’s interest in developing pesticide-free or organic 
produce to meet a niche market interest”. Furthermore, the Malaysian government’s 
Third National Agricultural Policy (NAP3) also took notice that indiscriminate use of 
pesticides, particularly by vegetable producers, has led to the increased concern over the 
safety of locally produced vegetables in Malaysia (UNESCAP, 2002).  
Singapore officials also conduct farm visits in Malaysia and organise agricultural 
extension training to Malaysian farmers through bilateral cooperation efforts between the 
two states. AVA conducts training on vegetable post-harvest technology to farmers and 
packers for other countries so as to transfer technology to meet Singapore’s standards. 
This attempt to professionalise the traditional agricultural practices in Malaysia with 
more scientific methods (i.e. integrated pest management) and greater accountability is 




harvest processing systems. Tong and Yong (1998) described this as a “permeation of 
legal-rationalism” that accompanied the rise of the city-state of Singapore. After 
independence, it was both a defence mechanism and a way to legitimise its sovereignty 
by introducing greater emphasis on professionalism, formalised transactions, higher 
emphasis for credentials, rational power and control, as well as the “objectiveness” of 
science and technology (Tong and Yong, 1998: 94).  
Plate 4: Several small traditional farms 
cultivated by different farmers 
Plate 5: Cameron Highlands’ non-
homogeneous agricultural landscape 
The early methods of market gardening were borrowed from practices in China. 
Tan (2008: 221) observed that the techniques enabled farmers to “cultivate vegetables 
successfully in an environment of low soil fertility, irregular and insufficient rainfall and 
high exposure to pests”. It required heavy inputs of both labour and fertilisers that 
continued till today (Plate 4) but present day farmers have since innovated, introduced 
technologies and changed traditional farming methods. Today, there is no homogenous 
agricultural system in Cameron Highlands (Plate 5). Although the farmers are involved in 
cultivating highland vegetables, the method, crop varieties and scale all differ. This 




Apart from the combination of regulations and capacity building by the 
government to introduce change, food corporations such as Nestle who are contract 
buyers of vegetables from Cameron Highlands also introduced the technique of 
fertigation to their suppliers (Tan, 2008:225). Fertigation uses the application of nutrients 
through the irrigation system, often with crops grown in bags of inert potting material 
with soluble inorganic Nitrogen-Phosphorus-Potassium (NPK) fertilizers pumped into 
each bag through a drip irrigation system (Plate 6 and 7). When the inert potting material 
becomes saturated with nutrient salts, it is thrown away and replaced. Some farmers will 
reuse the saturated bags for growing tuber crops such as radish and spring onions before 
discarding the bags. Fertigation farms are capital intensive and thus farmers naturally 
plant high-value export crops such as tomatoes, cucumbers and capsicums to justify the 
production cost.  
Plate 6: Tomatoes grown by fertigation 
 
Plate 7: NPK fertiliser mix distributed 
through the irrigation system 
For these high-value crops, farmers often build plastic rain-shelters to protect the 
crops from the heavy rainfall experienced throughout the year. These rain-shelters only 
last up to 2.5 years (Aminuddin et al, 2005) and are capital intensive so not all farmers 




they also keep pests out, reducing the need for inorganic pesticides. According to Tan 
(2008:230), farmers in Cameron Highlands pioneered the use of rain shelters in Malaysia 
in the 1970s. It is now widespread in Cameron highlands and has even been adopted by 
lowland farmers since the 1990s.  
With greater emphasis now on professionalism and technology to meet the 
demand in food quality, safety and volume of high-value crop, the farmers began to 
innovate and change their practices. Through the use of rain shelters, the use of pesticides 
has been reduced by 25 – 30 per cent. Rain shelters significantly reduce soil loss through 
erosion. In an open farm, Aminuddin et al (2005) found that soil loss through erosion 
annually can be as much as 24 to 42 ton/hectare/year, compared to 1.34 ton/hectare/year 
under rain-shelter. The authors also cite a 1986 study by Morgan that proposed 25 
ton/hectare/year as tolerable. Rain-shelters are not without their disadvantages as the 
runoff intercepted by shelters often result in sudden surges of water which may ironically 
cause flash floods and landslides.  





Depending on terrain available, some farmers create small bench terraces (1-2m 
wide; see Plate 8) while most farmers create 10-100m wide platform terraces (Plate 9), 
cut out of the natural slope “without concern for repositioning of topsoil or humus” 
(Midmore et al, 1996a). Many of the fertigation farmers create large platforms, as it is 
more pragmatic and convenient to farm on level ground than on bench terraces. Some go 
as far as to concretise the grounds to prevent further erosion but effectively reducing the 
permeability of the land and eliminating a renewable resource in favour of inert peat 
moss which creates large volume of agricultural waste as the potting material has to be 
replaced every few harvest. There is also no proper disposal for these agricultural wastes 
and farmers often discard them at the periphery of farms, on edges of slopes (Plate 10) 
and rivers (Plate 11). The former results in landslides when the slope can no longer take 
the weight of the massive mounds of wastes; the latter results in water pollution and 
spread of plant disease.  
Plate 10: Agricultural waste discarded by 
stream banks 
Plate 11: Bags of used peat moss discarded over 
hill slopes 
 
Hydroponics is also used as a cultivation method in Cameron Highlands and is 




also a capital-intensive method, which involves upfront investment in infrastructure such 
as the irrigation system for the hydroponics reservoir, planting medium and inorganic 
fertilizer. These crops are also preferably grown under rain-shelters in optimized 
controlled environments. Thus, there are still lettuce farmers who continue to practice soil 
cultivation instead of investing in infrastructure or lack the technical knowledge needed 
(Plate 13). Amongst high-value crop producers, more than seventy per cent of tomato 
growers in this study adopted fertigation technique while less than forty per cent of 
lettuce growers adopted hydroponics. Based on observations, hydroponics is less 
common than fertigation, partly due to the prevalence of tomato and high-value vine crop 
cultivation as compared to salad lettuce varieties. However, this use of continuous-flow 
nutrient solution culture does help to reduce water usage and wastage.  
 
Plate 12: Red Coral Lettuce grown by 
hydroponics 
 




Plate 14: Farm labourers applying pesticides to 
crops 
Plate 15: Yellow sticky traps used in integrated 
pest management 
 With the trade embargoes by the Singapore government in 1987 and 1999, 
Malaysian authorities have also begun to enforce penalties on farmers who use banned or 
excessive amount of pesticides. With the widespread media attention on the embargoes, 
both Singapore and Malaysia consumers also became more conscious about food safety 
issues and now demand better quality produce. With their livelihood on the line, farmers 
began to change their pest management practices. Integrated pest management (IPM) – 
the ecological approach to pest management with the aim of reducing dependency on 
chemical control – is actively promoted and the most commonly observed method is the 
use of sticky traps in a shade of yellow that particularly attracts a broad spectrum of 
flying insects (Plate 15). However, the use of chemical pesticides for disease control and 
pest management is still the norm throughout the highlands (Aminuddin et al, 2005). 
Trends pick up and also disappear very rapidly in Cameron Highlands. When 
daylilies were introduced as a plant to prevent soil erosion, some farmers found that they 
had great commercial value and export demand in Japan and Taiwan. Very soon, every 




anecdotal accounts from farmers, slopes were being cleared of vegetation just to plant 
daylilies. However, once the market was oversaturated with daylilies, prices crashed and 
it was no longer profitable to plant daylilies, there were a great reduction in numbers and 
soil conservation was forgotten. 
  
Plate 16: Daylilies grown on both side of the road and hill slopes 
Conclusion 
Throughout history, Cameron Highlands and Singapore has been intricately tied 
in a series of events that eventually rippled and amplified its effects to change the 
institutions and systems of both the city-state and its hinterland. This chapter has 
described the political, economic and cultural factors that connect producers, wholesalers 
and consumers across the border. Despite food diversification policies in Singapore, the 
Singapore consumers’ preference for fresh temperate vegetables resulted in Cameron 
Highlands continuing its role as a key supplier. The actual volume of temperate 
vegetables imports from Cameron Highlands to Singapore, such as tomatoes, continues to 




With these in mind, the following chapter will examine the impacts of 
Singapore’s vegetable consumption on Cameron Highlands’ environment through farm 
expansion, land levelling and pesticide use. With increased divergence, the question is 
whether Singapore has continued to have an influence since the embargo in 1987 and 







CHAPTER THREE  
SINGAPORE’S ECOLOGICAL FOOTPRINT  
ON CAMERON HIGHLANDS’ ENVIRONMENT 
 
 The previous chapter had shown the intricate relationship and non-linear 
influences between Singapore and Cameron Highlands. This chapter follows by using the 
ecological footprint concept of “land required for consumption” to qualitatively examine 
the impact of Singapore’s consumption on the land used to grow its supply of highland 
vegetables in Cameron Highlands, Malaysia. In particular, the study focuses on the 
cultivation of tomatoes in Cameron Highlands, where 55 per cent of total production is 
exported to Singapore, contributing to 94 per cent of the total consumption in Singapore. 
Increasingly, high-value crops such as tomatoes are replacing the traditional open-farm 
production of English cabbage, produced in large volumes but largely for domestic 
consumption as Singapore finds cheaper import alternatives from China and Indonesia. 
For comparison, the study also examines the extent to which these domestic-oriented 
English cabbage producers are impacted by the Singapore’s consumption. Consumption 
is represented by 4 main consumer demands – quantity, quality, public (state) and private 
(business) governance.  
This chapter first presents the results of field survey and interviews with 
producers in Cameron Highlands, analysing their perception towards the influence of 
Singapore’s market and state regulation demands on their production practices. It then 
examines whether Singapore leaves its ecological footprint in the environment through 
the farmers’ choices in 3 types of production practices, namely the use of pesticides, farm 
expansions and the levelling of land. These practices were selected as having the most 




pollution or environmental health and safety. The study hypothesizes that Singapore has a 
high impact on farmers that export predominantly to Singapore but continues to have a 
trickle-down impact on the rest of the farmers despite importing only 25 per cent of 
Cameron Highlands’ total produce. Finally, the latter sections will illustrate this trickle-
down effect through its impact on large exporting producers. 
3.1 Respondents’ Profile 
A total of 40 respondents from Cameron Highlands participated in the ranking 
exercise to identify key driving factors in their business practices. Respondents include 
vegetable producers as well as family agribusinesses in Cameron Highlands that take on 
the role of assemblers and exporters. Respondent demography according to farm size, 
growing method and market destination is detailed in Table 6. Market destination is 
classified into 4 categories, M1 to M4, according to the proportion of produce that 
respondents export to Singapore. M1 producers sell predominantly to the domestic 
market while M4 producers export more than 75 per cent of their produce to Singapore. 
 
Table 6: Respondent Demography by Market Destination, Farm Size and Growing 
Method 
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The respondents’ choice of growing method and market destination is then 
further analysed based on farm size and ethnicity (Figure 7). 62.5 per cent of 
respondents are Chinese while the rest are Tamil Indians who were former tea 
plantation workers or can trace their roots to one. Majority is smallholdings (less than 
5 acres) or medium-sized (5 to 20 acres) producers with only 3 respondents with large 
farms up to 100 acres in size. Large holdings are rare in Cameron Highlands due to 
topography and the land tenancy system where most farms occupy land via temporary 
occupation licenses (TOL) (Midmore et al, 1996a). In terms of cultivation, most 
respondents are still practicing conventional farming methods that have been 
practiced on Cameron Highlands for the past 80 years, consistent with observations 
by Midmore et al (1996a) and Aminuddin et al (2005). Only 8 of the respondents are 
using high-tech methods such as using hydroponics or fertigation while 5 professed 
using sustainable or organic cultivation methods such as not using pesticides and 
compost fertilizers. 72.5 per cent of the respondents (M1 and M2) sell more than half 
of their produce to the domestic market. These figures correspond to the fact that 
approximately only 25 per cent of Cameron Highlands’ produce are exported to 
Singapore (See Figure 8).  
 




















Interestingly, all the domestic producers (M1) are smallholders and medium-
sized farms while there are no large farms that supply only the domestic market. This 
phenomenon indicates the perceived or actual importance of the Singapore export 
market to the wealth and profitability of the farms. On the other hand, these large 
farmers have large production volumes that are constrained by first, competition from 
the large number of smallholders supplying the domestic market and second, the 
actual volume that domestic market may demand. Even large farmers who 
experienced erosion of xinyong or trust with the Singapore importers have professed 
the inability to wean off fully from the Singapore market. The demand for high 
quality produce and post-harvest processing by the Singapore consumers and 
regulations may also represent a high barrier of entry for many of the smallholders. 
Conventional farming methods may not be able to produce consistently high quality 
produce that is large and flawless, as demanded by importers and consumers. Post-
harvest technology also requires infrastructure and manpower which smallholders do 
not have the economies of scale and capital to afford. This is a typical case of the rich 
getting richer as it is capital intensive to produce high quality vegetables for export 
that in turn fetches a better price and gains from earning the stronger Singapore 
currency.  
It is no surprise that all the large farms interviewed employ capital-intensive 
high-tech farming methods such as fertigation and plastic rain shelters. Wealth is an 
important prerequisite as there is high capital cost involved in high tech cultivation 
techniques and farm expansion. The wealthy farmers perpetuate their wealth by 
organising study trips to Europe, Japan and Taiwan to learn new cultivation methods, 
and source for new crop varieties. In comparison, only one of the eight high-tech 




It would also appear that Chinese farmers have accumulated much of the 
wealth in the Highlands. Chinese farmers own most of the high-tech farms and all the 
large farms in the Highlands. Many of the Indian farmers have also picked up their 
farming practices from Chinese farmers. This may lead one to conclude that the 
wealth and success of vegetable farms in Cameron Highlands are culturally 
determined. Compared to many of the Chinese respondents who complained of 
neighbours copying any perceived successful farming practices, Indian respondents 
appear to be contented with tried and tested methods. This could also be due to a lack 
of information and the comparative lack of a community to exchange ideas and 
information. The resourcefulness of formal and personal Chinese networks lies in its 
facilitation of information gathering and sharing amongst members, including 
opportunities to “establish guanxi with potential buyers, suppliers and financiers who 
may provide loans” (Tong and Yong, 1998:79).  
The cultural differences between the Chinese and Indian farmers also 
influence decision-making and perception. The choice of market destinations by the 
different ethnicities may also be a result of cultural differences and networks. The 
system of guanxi and personalism, added with the lack of a common language, puts 
the Indian farmers at a disadvantage in terms selling to Singapore. Most of the farms 
selling most of their produce to Singapore (M4 and M3) are predominantly Chinese 
producers. This reflects the strong Chinese business network between the Chinese-
dominated Singapore vegetable wholesale businesses and the predominantly Chinese 
population of Cameron Highlands. In fact, none of the Indian respondents sells more 
than 50% of their produce to Singapore with one exception who sells his produce to 





3.2 Survey Results 
A total of 40 respondents were asked to determine and rank the following 
factors according to their level of influence to their business decision-making process 
and farming practices: 
(i) The Singapore Market for vegetables 
(ii) Singapore’s Law & Regulations 
(iii) The Malaysia Market for vegetables 
(iv) Malaysia’s Law & Regulations  
 
Using a weighted scoring system with four points for being ranked first and 
one point for being ranked fourth, the respondents’ ranking of the factors that most 
influence their decision-making in farming practices were then analysed. In order to 
prove the hypothesis that Singapore has a higher impact on farmers that exports 
predominantly to Singapore, the ranking were then organised based on their market 
destinations (Figure 9) and crop choices (Figure 10).  
Overall, the domestic Malaysian market has the strongest influence on 
decision-making, scoring 81% of the total possible score, while the other 3 factors 
appear to have a similarly diminished level of importance to the respondents. This is 
likely due to the fact that half the respondents sell primarily to the domestic market. In 
fact, 75 per cent of the produce in Cameron Highlands is sold to domestic markets and 
only 25 per cent of produce is exported to Singapore. It is no surprise then that a large 




























































However, when the respondents were divided according to their export 
destinations, it became very apparent that there are clear differences in the influences 
of different segments of respondents. Figure 9 shows that the small segment of M4 
respondents who catered primarily to Singapore indicated that they were strongly 
influenced by Singapore’s market and law. This corresponds with the hypothesis that 
Singapore has a higher impact on the decision-making and practices of farmers that 
export predominantly to Singapore. Not surprising on the other end of the spectrum, 
M1 and M2 respondents who sold their produce mainly in the domestic market 
indicated the domestic market as their primary influence. In fact, the graph shows that 
the greater the proportion of harvest sold domestically, the lesser the influence of 
Singapore and the greater the influence of the domestic market and law. However, 
compared to the Singapore exporters who gave similar regard to the law and market 
of the city-state, the domestic suppliers held the domestic law in much lesser regard 
than the dictation of the market. This is a manifestation of the weak laws and poor 




Of particular interest are the responses by the M3 respondents who indicated 
an overwhelming importance placed on markets in general, as compared to any 
possible deterrence by law and regulations. Of the five M3 respondents, all are 
Chinese; 3 are medium-sized tomato cultivators and 2 are smallholders cultivating 
high-value salad varieties. These farmers swing between exporting to Singapore and 
selling domestically in Malaysia based on profitability and attractiveness of the 
market. This is characteristic of the pragmatic and “money-minded” Chinese 
businessman described by Redding (1990: 70) who is driven by the pursuit of wealth 
as a form of survival instinct. These are also producers who are so confident of the 
high quality of their crop that they have little worry about the law. They are also not 
bound to any contracts or relationship with particular importers. Thus they can freely 
choose, and are led by, their market destination according to the highest price. 
The presence of an alternative market provides the farmers as a fall-back 
option. Some respondents will quickly divert their produce to the domestic market 
when Singapore prices have fell due to oversupply or even rejection due to excessive 
pesticide residue. The large domestic market is always a fall-back option to the 
farmers. There are also times when the domestic market is glutted by a bumper 
harvest, farmers will instead try to offer more produce to the Singapore market where 
it may offer a better price (The Straits Times, 1992:19). As a result, the amount of 
influence that Singapore regulations and market demands can have on M3 
respondents is diminished. 
Correspondingly, respondents who primarily cultivate tomatoes, the key high-
value crop in the Highlands, display the same ranking patterns as the M3 respondents 




whether it is for export or domestic consumption, is based on the same pragmatic 
pursuit for wealth and survival. The equation of wealth to survival, as explained by 
Redding (1990) and Tong and Yong (1998), is due to the extenuating circumstances 
that the Overseas Chinese face in Southeast Asia. This is especially in Malaysia where 
there is an affirmative action towards Malays with economic policies that favoured 
the Bumiputra (a Malay term meaning “Son of the Soil”).  
Figure 10: Factors Influencing Farming Practices (Sorted by Crop Choice) 
 
 
7 out of 10 the tomato producers use the high-tech fertigation method under 
plastic rain shelters, which reduces need for pesticides and also produce in high-grade 
harvest. There is also little concern for laws and regulations on food safety as 
fungicides are easily washed off tomatoes during post-harvest processing. It is also 
not one of the leafy crops that run the tendency of excessive pesticide residue risk (see 


























































On the other hand, the ranking patterns of cabbage producers correspond to 
those of the domestic M1 and M2 producers as cabbage is now rarely exported to 
Singapore. In an interview with a FAMA official, it was revealed that only 0.2 per 
cent or 15 to 20 tonnes of cabbage is exported to Singapore each month, out of a 
monthly total of 6,500 to 7,000 tonnes of cabbage produced in the Highlands.  Since 
the pesticide scare and trade embargo in 1987, Cameron Highlands’ position as the 
traditional source of cabbage in Singapore has since been replaced by other cheaper 
sources such as China which has adopted more advanced post-harvest processing, 
packaging and cold-chain management (The Straits Times, 1987; 1987e). 
 Away from the two extremes, a significant proportion of the respondents 
comprises small to medium-sized farmers, practicing conventional methods and 
growing a variety of mixed crops within a small plot of land, ranging from watercress 
(Nasturtium officinale), Chinese Parsley (Coriandrum sativum), Mustard Leafs 
(Brassica juncea) to various varieties of lettuce (Lactuca sativa). This mixed bag of 
farmers accorded similar level of importance to Singapore’s law, market and 
Malaysia’s market. They also accorded a high score to Singapore’s law and 
regulations, at the same level as the M4 respondents. This is despite the fact that the 
group is equally divided between Singapore exporters (M3 and 4) and domestic 
suppliers (M1 and 2). A possible reason is that this group of respondents does not 
have a fixed primary crop with a clear market destination, yet they do not have the 
technology or capacity to produce high quality, high value crops to dictate their 
market destination like the M3 producers.  This group of producers are held captive 
by the market and thus therefore accorded both markets a high priority. However, the 




Singapore, thus capturing their utmost attention. A second reason could be that many 
of these mixed crop farmers are growing leafy crops such as mustard leafs, spring 
onions and parsley which are especially susceptible to having excess pesticide residue. 
As a result, they would have direct or indirect experience of rejected harvests.  
 In summary, the more a farmer is dependent on the Singapore market, the 
greater impact and influence it has on its decision-making and farming practices. The 
choice of crop is not a determining factor but a manifestation of the power (e.g. 
capital, technology, networks) that producers possess. The more power the farmers 
have over their circumstance (for example, the choice of market destination, the 
ability to comply or circumvent rules and regulations), the less influence laws and 
regulations have an influence on decision-making, and vice versa. As a result, the 
market is often accorded the greatest importance as it represents the greatest 
uncertainty. There are no fixed rules in business relationships and farmers have the 
least control over the price of their produce in this middleman system. In an attempt to 
regain control, some farmers seek to be contract suppliers for large food or retail 
corporations while others attempt direct marketing, as illustrated in the previous 
chapter. 
 In order to better understand where Singapore has the strongest impact, the 
following sections will examine in detail how Singapore’s market and regulations 
influence producers’ decision-making in pesticide use, farm expansion and the 
levelling of land. The study will focus on the direct impact on Singapore-exporting 






3.3 Pesticide Use  
  With a humid climate averaging 80 per cent humidity and intensive growing 
periods with little fallow or rotation, most farmers in Cameron Highlands apply large 
dosage of pesticides and fungicides to ensure satisfactory vegetable production (Wong 
and Jaafar, 1993; Mazlan and Mumford, 2005). The excessive use of pesticides is a 
concern not only for public health but also for the contamination of the water and soil, 
as well as build-up of pest resistance towards the chemicals, resulting in more potent 
chemicals being used (Aminuddin et al, 2005; Wong and Jaafar, 1993; Mazlan and 
Mumford, 2005; Midmore et al, 1996a). According to Wong and Jaafar (1993:2), 
leafy vegetables are sprayed once every 3 days and tomatoes are sprayed 35 times 
throughout its 12 weeks crop cycle. Cabbage farmers spray every 7 to 9 days but 
double the frequency during wet season as the chemicals are washed off more quickly, 
resulting in greater pest infestation (Mazlan and Mumford, 2005; Mohayidin et al, 
1994).   
 Through interviews and verification with archival records, it was revealed that 
Singapore’s stringent food safety standards and enforcement on the allowable 
pesticide residue limits have triggered immediate chain of events that directly 
impacted Cameron Highlands’ vegetable farmers. The potential food scare in 
Singapore by the Chernobyl nuclear disaster in 1986 led to the uncovering of a more 
tangible public health threat, closer to home, in the high level of pesticide residue 
found in the vegetables from Cameron Highlands. In response, former Deputy 
Agriculture Minister Alex Lee immediately stepped in to assure the public that the 
ministry is introducing a “new type of pesticides” that “required only one application 




harvest interval between pesticide application and harvest, allowing the pesticide 
residue to naturally dissipate. 
 Despite this, the situation did not improve and imported vegetables from the 
Highlands continue to fail tests for pesticide residue. The alarm was originally 
triggered by spring onions, which are more susceptible to excess residue, as it is 
usually intercropped between rows of other vegetables. This is characteristic of the 
intensive traditional Chinese market gardening practices. The comparatively smaller 
spring onions often accumulate excessive residue from doses of pesticides meant for 
other larger plants such as cabbage, applied during the spring onions’ pre-harvest 
interval. However, tests were soon extended to a greater variety of leafy vegetables 
(Table 5) and these too failed the residue tests. While farmers suffered losses from 
produce being destroyed, the rampant media reporting of “harmful, cancer-causing 
pesticides on vegetables” led to public fear of “poisonous” vegetables (The Straits 
Times, 1987h). This led to a chain reaction starting with consumers avoiding 
Malaysian vegetables across the board, leading to a price drop and importers begin to 
instruct farmers in the Highlands to stop sending vegetables in order to minimise their 
losses. Farmers suffer losses regardless of whether their pesticide-loaded produce is 
destroyed in Singapore or if they do not harvest their crops during the limited window 
of time. As a result, farmers were forced to change their farming practices.  
In order to restore consumer confidence and to give farmers the opportunity to 
start afresh with increased pre-harvest intervals for residue levels to drop to 
permissible levels, sale of vegetables from Cameron Highlands to Singapore was 
suspended for 5 days. The incident and continuous media coverage for over 6 months 
from 1986 to 1987 resulted in not only a ban in Singapore but also a ban by the 




markets as well. Singapore’s checks and revelation led to improving public awareness, 
legislation, enforcement, infrastructure and standards of agricultural practices and 
food safety in Malaysia as well. 
Influence on Consumers 
Consumers, retailers and wholesalers in Malaysia were alerted to the food 
scare in Singapore and began to avoid vegetables from Cameron Highlands, 
effectively eliminating the fallback option for producers. In fact, wholesalers 
anticipated that producers would treat the domestic market as a dumping ground for 
the produce rejected by Singapore (The Straits Times, 1987i). This abject treatment of 
the domestic market as a dumping ground for Singapore rejects still persists today. 
During another pesticide residue scare in 1999, the health officials in Malaysia 
confirmed in the press that while Cameron Highlands’ farmers were more careful with 
pesticide residue on vegetables exported to Singapore, farmers were more relaxed 
with vegetables meant for domestic consumption and many were found to have high 
levels of pesticide residue (The Straits Times, 1999b). This “dumping of Singapore 
rejects” will be revisited in latter sections. 
Influence on Government  
The political pressures from Singapore and the potential impact on export 
income forced the government to step up and improve the standards in farming 
practices through legislation and infrastructure provision. The Malaysian Agricultural 
Research and Development Institute (MARDI) began intensifying their efforts to 
introduce Integrated Pest Management (IPM) practices to vegetable farmers. An IPM 
package was launched in 1987 for the control of the diamond-back moth (Plutella 




a decision-making framework to help farmers decide when to spray pesticides and 
what pesticides to use. The Department of Agriculture conducted extension seminars 
and workshops on new pesticides, IPM and the appropriate use of pesticides. Despite 
attending the classes, the Ministry of Agriculture reported that not many farmers 
follow through what was taught in their farming practices as there were “no laws to 
stop them” (The Straits Times, 1987j).   
Malaysian had legislated its Pesticides Act as early as 1975 to set up the 
Pesticides Board and enforced by the Ministry of Agriculture. However, the Act 
primarily regulates the licensing and sale pesticides but also includes a section on the 
“control of presence of pesticides in food”. This is likely in response to the increase 
public awareness of the harmful effects of consuming pesticide residue in food to 
human health as early as the 1970s (The Straits Times, 1972). Section 25 of the Act 
vaguely states that “a person who sells any contaminated food commits an offence”. 
This is with the pretext that the Ministry of Agriculture will defer to the Ministry of 
Health’s decision on the permissible level of pesticides. Otherwise it remains vague 
and offenders will be charged under the Food Regulations Act instead. The definition 
of contamination and the permissible level of pesticides are stated in the 1985 Food 
Regulations Section 41, under the Food Act of 1983, administered by the Ministry of 
Health. As the situation with Singapore came to a head in 1987, the 1985 Food 
Regulations was finally put into effect for the farming industry on 1 April 1987 after a 
6 months grace period given for farmers to change their practices (The Straits Times, 
1987j).  
The government had hope that the new laws will give the previously 
unregulated farmers reason to improve standards of farming practices (The Straits 




and infrastructure support leads to poor enforcement. Table 7 presents a comparison 
of the different regulations governing pesticides use by farmers in Malaysia. 
 
Table 7: Comparison of Regulations Related to Pesticide Use in Malaysia 
 
Legislation Pesticides Act 1975 Food Regulations 1985  
(under Food Act 1983) 
Authority Ministry of Agriculture Ministry of Health 
Description Part V, Section 21 
– 27: Control of 
Presence of 
Pesticides in Food 
Part X, Section 
53A: Possession or 
use of unregistered 
pesticides and 
unapproved use of 
pesticides 
Part VII Incidental 
constituent, Section 41 
Pesticide Residue  
Enactment 1975 2004 1 April 1987 (The Straits 
Times, 1987j); amendment 
in 1995 under P.U.(A) 
123/95 
Offense “Section 25. A 
person who sells 
any contaminated 
food commits an 
offence” 
No person shall: 
(a) Possess or use a 
pesticide that is not 
for the time being 
registered under this 
Act; or 
 
(b) Use a pesticide 
otherwise than in 
accordance with the 
uses stipulated on 
the label, as 
approved by the 
Board 
“(2) No person shall 
expose, cause or permit to 
be exposed, any food, 
excluding water, in the 
course of its preparation, 
storage, packaging, 
delivery, importation or 
exposure for sale, to any 
pesticide, where such 
exposure will result in a 
residue on or in food that 
is greater than the amount 
as set out in the Sixteenth 
Schedule.” 
 
“(3) No person shall 
import, prepare for sale or 
sell any food containing 
pesticide residue …” 
Point of 
Offense 
Sale  Pre-Harvest / 
Farming Practices 
Post-Harvest / Sale 
Penalty Offenders will be 
charged under 
Food Regulations 
1985 (The Straits 
Times, 1988a) 
First Offense: 1-
year jail or 10,000 
RM fine 
Second Offense: jail 
up to 3 years or fine 
of 20,000 RM or 
both. 
Not exceeding 2 years jail 






The problem is exacerbated by the lack of infrastructure such as laboratory 
facilities in Cameron Highlands to conduct tests to confirm any contamination. 
Farmers interviewed in 1987 lamented the lack of laboratories and information to 
know if their produce is of allowable residue levels (The Straits Times, 1987l). As a 
result, the building of a laboratory in Cameron Highlands was identified as one of the 
measure to help farmers improve their practices (The Straits Times, 1987g). In 
addition to introducing legislation and enforcement for “clean” food, new regulations 
were also introduced through this incident which improved food traceability and in 
turn, accountability. Since 20 July 1987, all vegetables for export must be labelled 
with the identity and address of the producing farmer (The Straits Times, 1987d; 
1989a). The effects of the incident continued to ripple throughout Cameron Highlands 
and spreading to the rest of Malaysia for the next three years with regular media 
coverage on the issue up till 1989.  
Apart from encouraging compliance through capacity building and 
enforcement through improving regulations and traceability, one of the longer-term 
impacts was the change to post-harvest processes jolted by the “more serious threat 
[of] Singapore looking to other countries for their supplies” (The Straits Times, 1987). 
There was strong competition from countries like Taiwan, Thailand, Indonesia and 
China threatening to replace Malaysia as the “most important supplier of fresh 
vegetables to Singapore” (The Straits Times, 1987k). These competitors had more 
advanced post-harvest processing such as washing and packing the vegetables before 
export unlike Cameron Highlands’ farmers who sells their produce “with mud and 
everything” (The Straits Times, 1987). There had been no previous catalyst for change 
to the traditional but unsanitary practice of packing vegetables straight from the soil 




packed in Singapore by the wholesalers. This is a legacy of the pre-independence days 
where Singapore wholesalers served as agents and middlemen for the rural producers, 
providing value-add to the raw produce. By integrating post-harvest processes, 
producers can fetch a higher price for their produce and be more competitive in the 
export market. As a result, the Ministry of Agriculture announced in 1987 that it 
would “seek the help of the ASEAN food handling bureau to work out a suitable 
packaging system” (The Straits Times, 1987). In 1989 the Ministry announced the 
possibility that processing and packaging plants could be built in Cameron Highlands 
to regulate quality and lower pesticide residue of vegetables (The Straits Times, 1989). 
More sanitary cartons to transport vegetables were also designed to replace the 
existing baskets.  
 
In another bout of contaminated vegetables from Cameron Highlands to 
Singapore in 1999, the Ministry of Agriculture reacted keenly to protect the industry, 
eager to ensure that farmers do not export contaminated vegetables to Singapore and 
domestically. However, the ministry has no powers to enforce penalties and relies on 
the Ministry of Health to conduct laboratory tests and enforce limits. Contrastingly, 
the Health Ministry issued a statement that the “ministry was not able to prevent 
excessive use of pesticides as its tests of [vegetables] and fruit samples were merely to 
check if they were safe to be eaten” and “if there are to be legal implications like 
banning farmers from farming, the tests have to be conducted by the chemistry 
department, as this will come under the Poisons Act” (The Straits Times, 1999a). The 
lack of a clear, consistent authority regulating the use of pesticides by farmers led to 
inter-ministry politicking due to limited fiscal and manpower resources for added 




also creates a greater vulnerability, as there is no requirement in Malaysia for 
traceability of source domestic farms. The lack of manpower to conduct farm checks, 
insufficient laboratories resulting in long wait for test results and budget cuts 
continues to hinder the effective enforcement of pesticide use. With the attention 
returned on the food safety issue, the government announced a new 6.9-million ringgit 
laboratory complex in Tanah Rata the next year in 2000 to be completed in 2001 (The 
Straits Times, 2000). While most farmers would not voluntarily submit their crops for 
testing except at random spot checks by government officials, there was a respondent 
during this study that voluntarily tested and used the result as proof of his products’ 
high quality.  
Regulating only produce for sale made enforcement difficult due to the large 
volume of produce and the unregulated times of harvest and transport to domestic 
markets across the country. Furthermore, the Ministry of Agriculture was not 
empowered to regulate the farmers’ upstream use of pesticides prior to harvest. As an 
economic and rural development agency, the Ministry could only intervene through 
capacity building programmes. It was not until 2004 when an amendment was 
introduced to the Pesticides Act to empower the Ministry to charge farmers for 
possession or use of unregistered pesticides and unapproved use of pesticides. This 
was likely in response to the increased occurrence of farmers using banned pesticides 
smuggled from Thailand highlighted during the 1999 incident (The Straits Times, 
1999a). This change in legislations empowered the Ministry of Agriculture to penalise 
serious offenders early during upstream processes. However, it is limited as farmers 





Through this incident, the Singapore government also announced in 1999 that 
it would only import vegetables from accredited Malaysian farms. This was a likely 
push for the Malaysian Department of Agriculture to establish the Farm Accreditation 
Scheme of Malaysia (SALM), a programme designed to accredit farms that adopt 
good agricultural practices (GAP) through rounds of audits. On acceptance, the farm 
is provided with a GAP certificate and approval to affix the SALM logo on their 
produce. In 2006, the government also established the Malaysian Agrifood 
Corporation (MAFC), a government-linked corporation involved in food supply chain 
management. MAFC established a “Consolidation, Processing and Packaging Centres” 
in Cameron Highlands to grade, sort, label and package produce of farmers who 
comply with the Malaysian “Good Agricultural Practices” (GAP) standards (MAFC, 
2006). 
Influence on Industry 
Due to the nature of the marketing system, many of Cameron Highlands’ 
transport companies hold a permit from the Singapore government to import 
vegetables into the city-state. As a result, they are liable for prosecution by the 
Singapore government. Likewise, importer-wholesalers in Singapore are liable for 
prosecution, including suspension, fine and jail term for repeat offenders as 
mentioned in earlier sections. During the 1987 scare, many importers were quick to 
push the blame and insisted that farmers should be held responsible (The Straits Times, 
1987m). With strong monetary disincentives, the pragmatic Chinese businessmen 
would also police its upstream suppliers. Not unlike the supermarkets in UK studied 
by Freidberg (2003) that improved the ethical production of its suppliers, the 
wholesalers and supermarkets are also motivated by popular consumer demands. The 




had told Cameron Highlands’ farmers to cut down vegetable supplies in light of the 
pesticide residue checks. Unlike the altruistic demand for ethical production by 
British consumers, the lack of consumer confidence in Cameron Highlands’ 
vegetables driven by a fear for their health has led to a fall in consumer demand that 
translated into a monetary loss for the industry. The importers suffer from both fall in 
demand and losses from the destruction of any contaminated produce. The latter loss 
is often transferred to farmers thus most importers would always instruct producers 
not to send any supplies whenever there is a glut of supply or if they know the 
producer is known to use excessive chemicals. They also suffer possible monetary 
penalties imposed by the government and loss of livelihood if their license is 
suspended. 
Twenty years later, respondents interviewed indicated that most Singapore 
importers do not ask them to ensure low pesticide residue in their produce. The more 
pervasive requirement is actually the quality of the produce – the size and 
flawlessness of appearance. Instead, Singapore’s stringent demand for low pesticide 
residue levels appears to be a pervasive fact at the back of everyone’s mind that is 
treated like common sense amongst the farmers during interviews. All respondents 
who export to Singapore know that Singapore has strict requirements on pesticide 
residues. When asked if Singapore importers remind them about pesticide standards, 
respondents often wave away the question by stating that if they cannot meet 
Singapore’s requirement, they would naturally not sell it to Singapore. There is no 
need for Singapore importers to explicitly remind them about maintaining the 
necessary a pre-harvest interval because “those that always fail the test would not be 
asked to supply vegetables for Singapore anymore”. On the flip side, this common 




There is also an element of self-selection involved as over the years, the farmers 
cannot meet Singapore’s high standards in both safety and quality have stopped 
exporting to Singapore or reduced the volume.  
On the other hand, in the Cameron Highlands packing room of collector-
exporter to Singapore, there were AVA rejection stickers on the wall to remind 
workers of failed supplies. By way of elimination or record, collectors-exporters 
would single out the culprit amongst the farmers who supply them with crops that 
does not meet Singapore standards. Malaysian collector-exporters interviewed were 
pragmatic and would simply stop taking supply from farmers who are repeat 
offenders. After all, entire consignments of different vegetables have to be destroyed 
as long as one sample is found with excessive pesticide residue. Over time, the 
exporters would accumulate a repertoire of farmers who have gained their trust with a 
proven track record of quality vegetables. These highly regarded farmers gain a 
reputation amongst collectors and become highly sought after by both export and 
domestic collectors. Most of them are the M3 farmers who can choose the market that 
fetches the highest price. 
The respondents that continue to export to Singapore are divided into two 
groups of attitude. On one hand, M3 and M4 producers, as mentioned, are very 
confident of their high standards while other small producers adopt a nonchalant 
attitude. Many of them sell their produce through a middleman and a frequently heard 
response is that “the collector takes my vegetables and I don’t know where he sells 
the vegetables”. The buffer of the collector and many loopholes in the law allows the 
farmers to avoid change. Substandard produce can be mixed with other higher quality 
produce labelled under another farmers’ name. Samples are usually taken at random 




transferred from the producer to the collector who has to bear losses if the substandard 
produce is detected and destroyed in Singapore. The only penalty to the farmer is 
perhaps losing a potential collector or market but there is always the domestic market 
to contend with. Substandard produce will always be sold to domestic markets if the 
collector cannot find a market for it in Singapore.  
The impact of Singapore’s regulations on the non-farming actors of the 
product system may not be obvious and even has a somewhat self-cancelling effect. 
However, the fact that there is a strict gatekeeper in the form of regulations and 
enforcements, the end product is one of an upward trend. But the process and 
environmental attitude of industry actors are not necessarily changed as the traders are 
motivated by money and most of them are spatially disconnected from the damage to 
the land or the environmental risk posed by the use of pesticides (Kunstadter, 2007: 8). 
While the traders are the one who would suffer the most direct penalty, these actors 
also have the versatility and economic power to manoeuvre around the regulations by 
changing market destinations and suppliers as it suits them. This results in the impact 
of regulations negating itself. Traders have the power to transfer losses to upstream 
producers and do not have production costs to contend with. This behaviour is fuelled 
by the pragmatic, profit-for-survival cultural instinct, which is especially strong 
amongst this group of Chinese businessmen who has historically operated in an 
environment of distrust for the system. Perhaps for the M4 farmers who also collect 
and directly export to Singapore, there are incentives for change as even an inspection 
could result in the highly perishable product from being discarded, regardless of the 
result. After all, fresh vegetables would not be able to withstand the half-day wait for 





Most of the farmers who export to Singapore are still doing it the traditional 
way of sending vegetables to Singapore for auctions to the highest bidding importer-
wholesaler. For these Singaporean importers, there is little reason for behaviour 
change to actively endorse environmentally sound practices as they are spatially 
disconnected from the damage to the land or the environmental risk posed by the use 
of pesticides. The patron-financier relationship with the importer-wholesaler also 
effectively transfers all environmental risk to the farmers. Most farm owners are in 
turn transferring the health risk of pesticide use to the migrant workers hired as farm 
workers and responsible for applying the pesticides. Ultimately, it is the large-scale 
food producers, pesticides companies and even consumers who benefit from the use 
of pesticides while the vulnerable farm workers at the bottom of the power hierarchy 
who bears most of the environmental health risk (Kunstadter, 2007:8). 
Influence on Farmers 
Integrated Pest Management (IPM) techniques were observed in 70 per cent of 
the respondents surveyed, a result of the introduction of IPM and capacity training 
programmes mentioned earlier in response to the 1987 pesticide residue scare and 
embargo. It is more prevalent in large and medium size farms, while 80 per cent of the 
M4 and M3 farmers exporting to Singapore have adopted IPM practices. 55 per cent 
of all respondents have also installed plastic rain shelters, which respondents cited as 
being “able to keep out pests and reduce the need to spray pesticides”. In addition to 
reducing the actual application of pesticides and maintaining a pre-harvest interval, 
farmers have also stepped up on the post-harvest processes that further reduce traces 
of residual pesticide. However, some farmers interviewed give the impression that 
post-harvest cleaning can ensure that evidence of pesticides are literally wiped clean if 




Singapore’s demand for both physical quality and food safety has resulted in 
the demand for improved post-harvest processing but the rationale may sometime be 
lost on less educated farmers. Furthermore, the Malaysian government took the 
opportunity of the 1987 embargo to improve the quality of the agricultural sector by 
pushing for post-harvest processing. Many of the large farms or collectors surveyed in 
Cameron Highlands have in-house processing and packing facilities to wash, clean 
and pack vegetables prior to sale to both Singapore and Malaysia. A few have even 
invested in cold chain supply management to ensure the consistency in the longevity, 
quality and freshness of produce with the standards demanded by large retailers in 
Singapore. However, many smallholders who continue to send produce to Singapore 
or the domestic market via the traditional consignment basis may still be sending 
unprocessed produce in bamboo baskets or cardboard boxes (Plate 17). Nonetheless 
the concept and push for better post-harvest processing has trickled down to the 
general population. Some form of primitive packaging such as using newspapers to 
wrap the vegetables was observed by most respondents (Plate 18). Several 
respondents without capital for post-harvest machineries were instead observed using 
primitive methods such as washing tomatoes manually and drying them with old 
blankets (see Plate 19). 
  
Plate 17: Vegetables packed in bamboo 
baskets and cardboard boxes for 
transporting 






Plate 19: Farmers washing and drying 
tomatoes 
Plate 20: Machines washing and drying 
tomatoes 
 
However, the irony of pesticide use persists with consumers demanding and 
paying high prices for physically flawless produce while also expecting low pesticide 
use. With consumers attaining a higher standard of living, they are demanding for 
greater produce variety and more “perfect” unblemished products with no evidence of 
damage from insects or other pest. Kunstadter (2007:10) further explained the 
dilemma: 
Merchants often will not buy substandard products and pay a low 
price for low-grade products. Grade is based on outward appearance 
because it is apparent that is what consumers want, whether or not it 
is “healthier”. 
Many of the farmers interviewed mentioned that wholesalers and collectors 
only want to buy large, flawless produce for the Singapore market. For many of the 
farmers with little formal education, this may translate to the use of more pesticides to 
control pests to minimise physical flaws and the use of chemical fertilisers to increase 
produce size. Farmers that find it difficult to balance the need for quality with low 
pesticide residue will turn to the domestic market, which has poorer enforcement. 




be more strictly enforced than those consumed in the country where they are produced 
(Kunstadter, 2007).  
An organic farmer further lamented in an interview that, “Singapore’s 
consumers eat with their eyes, not with their mouth”. Apart from the obvious use of 
chemical pesticides, he gave the example of consumers choosing leafy vegetables 
such as lettuce and spinach for their rich darker green appearance in the belief that a 
darker colour signifies healthier specimens. However, the dark green appearance is 
due to the high level of nitrate in the plant, very often contributed by the high level of 
inorganic nitrogen chemical fertilisers increasingly used by farmers. In vegetables like 
spinach and lettuce, the level of nitrates is very high relative to the nutritional 
contribution they make. Nitrates when degraded into nitrites can combine readily with 
other compounds in the digestive tract to form carcinogenic nitrosamines. Although 
the relationship between exposure to nitrates and nitrites with cancer remains 
controversial (Lomborg, 2001; Klurfeld, 2011), Keeton (2011:76) recommends giving 
attention to reducing nitrate content of vegetables. It was found that vegetables grown 
by organic means using organic inputs were found to have a lower level of nitrate and 
nitrite as those grown by conventional means using chemicals (Keeton, 2011: 80). 
Nonetheless, Lomborg (2001) pointed out that the overall cancer effect of pesticides 
through food and water is negligible. Conversely, total elimination of pesticides from 
agricultural production will result in more deaths through reduced production and 
accessibility to fruits and vegetables. 
Apart from being higher in specific vegetable species, nitrate accumulation 
also increase with an increase in the amount of nitrogen fertiliser used, amount of 
chemical pesticides applied and if nitrogen fertiliser is applied shortly before harvest. 




fertilisers are applied automatically at the set time. In the case of tomatoes, even 
though the plant naturally does not accumulate as high nitrate contents as spinach and 
lettuce, Hill (1996:99) found that excess nitrogen applied to tomato plants grown at a 
daylight temperature of 20°C had a sharp increase of nitrate levels. Tomatoes grown 
in cooler climes, such as in Cameron Highlands, are more susceptible to higher nitrate 
content, as compared to those grown at 35°C that saw no change.   
Furthermore, farmers are often caught between economic development 
agencies and agencies keen to safeguard public health and environmental protection. 
Kunstadter (2011:5) found that economic development agencies in Southeast Asia 
often encourage farmers to grow exotic high-value crops or to intensify agriculture 
but these translate to an increase dependence on pesticides.  Parallels are found in the 
Third National Agricultural Policy (NAP3) in Malaysia, which promotes high-value 
vegetables as a strategy to drive the agricultural sector. However, as mentioned, the 
department of agriculture does not enforce the use of pesticides. Thus, even as the 
government tightens the Pesticide Act, there are farmers smuggling banned pesticides 
from Thailand to improve their yield (The Straits Times, 1999a). Even during 
interviews, there were stories of smuggled banned pesticides being used in the 
Highlands as where there is demand and poor domestic enforcement; there will be 
desperate and enterprising farmers. Even though the Department of Agriculture 
conducting extension classes, Kunstadter (2011:8) quoted several studies that shows 
that training may help to modify the behaviour of farmers and reduce pesticide use but 
the “propose use” of pesticides as prescribed by pesticides companies may not be 
possible under the conditions where large numbers of low-income, poorly educated 





In summary, these observations match the hypothesis that Singapore’s 
regulations have a more immediate and positive influence on farmers that primarily 
exports to Singapore. Secondly, through the responses of the Malaysian government 
and the industry to Singapore’s regulations, there are trickle-down effect to the rest of 
the farmers, such as agricultural extension courses on IPM and improvement of post-
harvesting processes that also reach out to farmers who supplies predominantly to the 
domestic market. Naturally the media across the causeway also influences savvy 
consumers in the Malaysia cities to demand for better products in the domestic 
markets. Steadily, the trickle-down effect has positively resulted in a slow but 
generally upward trend in the farming practices in Cameron Highlands. However, 
there are also small towns who cannot afford high quality produce and where lower 
quality products find an eager market for cheaper produce. For less skilled farmers, 
there will also be a struggle between the “carrot” for yield and the “stick” for 
excessive or even banned pesticide use. The further (and weaker) the “stick”, the 
more enticing it is to use pesticides to attain the “carrot”. No matter how stringent 
Singapore’s policies are, it is useless without matching regulations and enforcement in 
Malaysia. Conflicting policies between agencies in Malaysia further open up 
loopholes for enterprising farmers to exploit and justify their actions. 
 
3.4 Farm Expansions  
The consumption of land through agricultural expansion is a physical 
manifestation of any ecological footprint. In the case of Cameron Highlands, 
forestland is being “consumed” to make way for vegetable farms. The impact of this 
land consumption includes soil erosion from land clearance, building of roads and 




soil loss. Soil loss up to 125 kg/ha/yr is recorded at Cameron Highlands and the 
hydroelectric dam in the area has had its lifespan shortened by a third due to 
“extensive siltation” (UNESCAP, 2002) due largely to vegetable farms who are 
“steadily clearing the forest” (New Scientist article, 1989). Deforestation is also 
common suggested as a cause of temperature increase in the area (Midmore, 1996a: 
13). The temperature data from 1984 to 2007 recorded by the Malaysian 
Meteorological Department in Figure 11 shows that the average maximum and 
minimum temperature in Cameron Highlands did indeed increase.  
Figure 11: 25 Years Trend of Temperature at Cameron Highlands (1984-2007) 
 
 
To make matters worse, farmers compensate for the rapid soil loss with heavy 
applications of fertilizers. When the yield is no longer acceptable, farmers will refresh 
their land fertility by purchasing new soil material from other farmers levelling hills 
or from the lowlands to add over existing soil (Plate 1). When that fails, farmers will 
abandon infertile land and try to clear new plots of land for cultivation, completing 
the vicious cycle of expansion.  




In Chapter Two, it was mentioned since 1996, the local government no longer 
permitted clearance of forest above 1000m above sea level for development of new 
agricultural land. However, this did not deter the agricultural expansion as farmers (i) 
buy additional TOLs from farmers leaving the occupation, (ii) convert idle tea estates 
into vegetable farms, (iii) expand farm operations in nearby highlands of Lojing, 
Kelantan (Plate 2) through the new access road (Tan, 2008) or (iv) establish farms 
along the new road to Kuala Lipis (Plate 3). The conversion of tea plantation to 
vegetable farms poses equally serious consequences as that of deforestation 
mentioned above.  
Midmore et al (1996:31) attributed this agricultural expansion and subsequent 
deforestation to the lucrative export trade to Singapore, which earns “valuable foreign 
exchange”. However, Barrow et al (2010) pointed out that while this is true, Cameron 
Highlands’ produce are also in demand in Malaysian cities as well. Furthermore, 
deforestation is not caused only by agriculture but also by the rapid tourism growth in 
the Highlands. As such, this section will examine the impact of Singapore’s 
consumption on the land in Cameron Highlands used for producing the majority of 
Singapore’s highland vegetables (i.e. tomatoes, cucumber, lettuce, etc.) consumption.  
The motivation for farm expansion is manifold. Prior to WWII, the importance 
of land ownership is perhaps unfathomable for peasant farmers with large abundance 
of land available to them (Lim, 1977). There is little concept for conservation for the 
pioneering farmers whose priority is survival, livelihood and economic independence. 
Farmers would abandon their farms in search of greener pastures when yield is low. 
Secondly, as with many farming communities, the land is usually inherited by the 




the labour force. The land becomes fragmented and second generation farmers would 
often seek out new plots of land to establish their own farms. 
Table 8: Key Factors for Farm Expansion in Cameron Highlands 
 
Wealth Land Governance 
• Constant Demand of 
High-Value Produce 
• Doubling per capita 
GDP in Malaysia 
between 1987 to 1997 
• Low cost of 
infrastructure and raw 
materials prior to 
2000s energy crisis 
• Use and discard 
attitude towards land 
• Increased accessibility 
through new roads 
from dams and 
highways 
• Declining tea estates 
available for 
conversion 
• Undeveloped forested 
land within licensed 
plot 
• Weak enforcement of 
forest clearance and 
land tenure due to 
remote farmlands 
• Legitimizing of 
illegally cleared forest 
land 






Between 1986 and 1990, Midmore et al (1996) observed, through comparison 
of satellite images, a 222% increase in vegetable farms. Through interviews with 
respondents, there appear to be 3 key opportunistic factors for farm expansions – 
availability of wealth, accessibility of land and poor governance (See Table 8). These 
factors are further elaborated through the case studies of three respondents. 
Case Study One 
Mr Leong is a third generation ethnic Chinese farmer with more than 40 acres 
of farmland in the Kea Farm area (refer to Figure 6). In the 1980s, Mr Leong and his 
brother cleared 20 acres of forests without permits in order to establish new vegetable 
farms for their family. They were originally looking for a new water source as the 
original water source by their father’s farm was polluted by diesel discharge from a 
neighbouring farm. Instead, they found a valley with relatively flat terrain by a river, 
perfect for cultivation. Taking advantage of the opportunity that presented itself, the 




cleared over years so as not to draw unnecessary attention. This reflects both the use 
and discard attitude towards land and also partly a result of the need to secure 
additional land for the many offspring in a family. This was possibly fuelled by the 
1984 National Agricultural Policy mentioned in Chapter 2 that encouraged the 
expansion of smallholdings through allowing farmers to easily obtain permits to 
expand their farms. Subsequently, the family applied for a temporary occupation 
license (TOL) from the government to legitimise their already developed land. After 2 
decades in 2003, they successfully obtained the TOL.  
Ironically, this came a year after the government had announced an issuance 
freeze of new TOLs for vegetable farms in Cameron Highlands in 2002. The freeze 
was in response to the rapid deforestation of the area which many has suggested as a 
cause of climate change in the area (Midmore et al, 1996). According to the Land 
Council Declaration of 1996, all land above 1000 meters above mean sea level are 
classified as permanent forest reserves where land clearing is prohibited (Chan, 2002). 
Yet, due to weak governance, the family was able to legitimise their land while many 
small farmers interviewed, who were not as lucky as Mr Leong, have been cultivating 
on their land for almost 40 years but still unable to obtain legal tenure. An example is 
Mr Seng, who is unable to renew the TOL of his family’s farm for almost a decade 
despite the farm having been in his family since his grandfather’s generation. In an 
interview, the Cameron Highlands Vegetable Growers Association estimated that 
about 20% of vegetable farmers are “illegal farmers” as they were either unable to 
obtain or renew their temporary occupation license (TOL). The concept of legality is 
fluid due to the political circumstances in Malaysia. Many of the Chinese businesses 
are used to informal channels as a way of life but this is limited by one’s wealth, 




disadvantaged. At the same time, forest clearances happen in remote areas that are 
difficult to detect with no proper roads. Farmers like Mr Leong build dirt tracks to 
access the remote locations. With limited manpower, the inaccessibility doubly deters 
government officials from enforcing these illegal clearances. However, accessibility 
itself is also a strong driver of farm expansion as illustrated by the next case study. 
Case Study Two 
Mr Lee was a teacher from Perak who decided to move to Cameron Highlands 
to be a vegetable farmer in 1969. The ethnic Chinese farmer started with a 1-acre farm, 
which grew to 5 acres in 1972. In 1976, he started several businesses dealing with 
agricultural inputs and transportation of vegetables. In the 1990s, Mr Lee’s two sons 
joined the company after obtaining university degrees in the United States, and are 
involved in the planning of farmlands ranging from opening up forests to construction. 
With the investment in machinery, they recover cost by offering farm construction 
services to others as well. During this same period, the company together with other 
businesses partners bought 100 acres of freehold land formerly belonging to the Blue 
Valley tea estate, of which 40 acres belonged to the company. In 2000s, the company 
also rented 20 acres of land for farm expansion in the neighbouring town, Lojing, 
across the border in the state of Kelantan. The TOL freeze applied only to Cameron 
Highlands in Pahang State but not the neighbouring Kelantan state, which is eager to 
capitalise on and encourage high value agricultural activities.  The Kelantan 
government had set aside 2400 hectares of land for agriculture in Lojing “in a bid to 
emulate the apparent success of Cameron Highlands” (Soh, Sodhi and Lim, 2006:162). 
The new road from Cameron Highlands to Kelantan fuelled accessibility to new 





In total, the company owned approximately 100 acres of farmland across the 
two states, growing produce predominantly for Singapore. In 1998, the company set 
up a trading company in Singapore to import vegetables solely from its Malaysian 
farm to be one of the main suppliers of Cameron Highlands produce to a key 
supermarket chain in Singapore with over 230 outlets. The company’s farm expansion 
is fuelled by this source of wealth and demand from Singapore. In fact, the demand 
from Singapore is so strong that the company purchases and collects produce from 
other farms to fulfil the order from the supermarket. Even though the acquiring of 
abandoned tea plantation was opportunistic, it required large amount of capital that 
was only possible through accumulated wealth from Singapore’s demand, rising per 
capita GDP in the region (see Figure 12) and the high returns from low cost of raw 
materials.  























Case Study Three 
Mr Raja is a second-generation ethnic Indian businessman who was accused 
of illegal farm expansion in 2008 and the case was highlighted in the national 
newspaper and reported on television news programmes. Mr Raja’s family had 
Temporary Occupation Licenses for 10 acres of land along the main road in 
Brinchang, but only 6 acres were in active use as a “salad farm” growing lettuce by 
hydroponics as well as strawberry cultivation. With its prime location, a large part of 
the income comes from agri-tourism dollars in addition to selling the high-quality 
hydroponics-grown vegetables to large food processing and catering supply 
companies as well as fast food chains. In addition to that, Mr Raja and family also 
own multiple buildings and retail businesses in the towns. 
As a well-established tourist destination, Mr Raja then thought to convert the 4 
acres of undeveloped land within his TOL allotment to build a car park, bungalow 
chalets and more cultivation areas to tap on the destination’s tourism potential. When 
TOLs were issued, the land was parcelled on the map regardless of the topography. In 
hilly Cameron Highlands, this means that many of the farmers have licensed plots 
with steep slopes that are unsuitable for productive use. Some continue to plant on 
bench terraces on the slopes but the productivity is greatly reduced. According to the 
Malaysia Town and Country Planning Act of 1976 and Guidelines on Highland 
Development by the Ministry of Natural Resources and Environment in 2005, no 
development is allowed on slopes above 25 degrees. Slope areas of 15 degrees to 25 
degrees could be developed only with the implementation of erosion control measures. 
In Mr Raja’s case, his allotted land included a valley surrounded by steep slopes (See 
Plate 21). In turn, he hired a contractor to develop the slopes into useable land area. 




proper erosion control measures. The clearance of the forest on his allotted land had 
also drawn the attention of the environmentalists despite having secured the approval 
for development from the authorities.  
 
Plate 21: Farm Expansion at Brinchang 
 
With the TOL issuance-freeze and increased land scarcity, farmers become 
more desperate to find land for cultivation and development. Some venture to develop 
the less productive topography on their legally allotted land. Others illegally expand 
by slowly encroaching on the peripheral land around their allotment. An example is 
Mr Zhang who had rented 4 acres of land in Blue Valley but was slowly expanding 
into the bordering hill slopes as he felt the only way to profit is through increasing the 
farm’s volume of production. There are also enterprising farmers who identified plots 
of land that have been cleared but not farmed. They would then proceed to become 





Whether it was driven by the demand from Singapore or by the growing 
tourism industry in Cameron Highlands, the land scarcity only drives enterprising 
farmers with a use-and-discard attitude towards the land to find creative ways to 
obtain land for development, both legal and illegally. Naturally, many farmers also 
justified their expansions by citing the National Agricultural Policy and the 9th 
Malaysia Plan that identified Agriculture as one of the engine of growth in the country 
and that they were merely responding to national directives.  
3.5 Land Levelling 
Another contributor of environmental degradation and soil erosion in the 
highlands is the practice of land levelling. Deforestation due to land clearance for new 
vegetable farms in Cameron Highlands is often attributed to the rise in demand for 
quality vegetables (Midmore et al, 1996; Aminuddin et a, 2005). In addition to 
denuding the hills, the cultivation of high quality vegetables also requires large tracts 
of relatively flat terrain for the adoption of high-tech capital-intensive cultivation 
practices such as fertigation, hydroponics and plastic rain shelters that provide better 
quality produce and greater consistency in quality. It is also needed for high-value 
vine vegetables such as tomatoes and cucumber that would be difficult to manage on 
steep hill terraces. Levelling the slopes also increases the percentage of useable and 
productive area in the allotted plot of land. As a result, increasingly farmers are 
creating 10-100m wide platform terraces where plants can be grown in neat, dense 
rows instead of creating small 1-2m wide bench terraces. Some farmers concretise the 
platforms to prevent further erosion but in the process of creating these platforms, the 






Plate 22: Scenes of High-Tech Farm Construction in Blue Valley, 2008 
 
While heavy machineries are not permitted in levelling, some farmers such as 
Mr Lee lament that using smaller equipment prolongs the process that in turn results 
in greater soil loss. In 2003, Mr Lee was fined for illegally using heavy machinery to 
level the land in Blue Valley. Mr Lee was quoted in the press saying that levelling the 
hill was the only option for his high-technology farming method and that the use of 
bulldozers was necessary to speed work up. “With bulldozers we can clear the land 
within three to four months. If we use normal equipment it will take more than a year 
and there will be more erosion” (The Star, 2003). Plate 22 shows scenes from later 
phases of construction at Mr Lee’s farms in Blue Valley in 2008. During rain events, 
erosion and soil loss is rampant.  
Plate 23 illustrates the process and impact of land levelling in the highlands. 
The plate shows a hill slope in Lojing, Kelantan that had been recently deforested 
with the fallen trees discarded in the stream at the foot of the slope. The stream was 
heavily sedimented with the colour of the water the same bright orange as the colour 
of the soil. The slope was levelled with a platform terrace cut into the slope, resulting 
in a steep vertical cliff at the end, in order to maximise total usable land. However, the 
steep cliff will subsequently be more prone to soil erosion and even landslides as 
compared to a gentler relief. It would also be difficult to plant ground cover on the 




main road in Lojing that has been levelled and installed with plastic rain shelters for 
high-value vegetable farming. The large expense of slopes have been left bare and 
evidence of erosion can be seen through the rills and gullies on the freshly cut slopes. 
Some wealthier farmers would build retaining walls. However, not all are able to 
employ engineering consultants and instead hire local contractors who may not have 
the know-how to adhere to government guidelines or would simply plaster the cliff 
with cement as a holding measure. A respondent admitted that contractors are chosen 
more for the networks and links they have with the government officials to ensure that 
projects are approved, whether it is through monetary or social influence. 
 
 







Plate 24: New rain shelters installed at denuded and levelled hill in Lojing, Kelantan 
 
Land levelling is increasingly synonymous with high-value crops and high-
tech farming, as large expanse of levelled land is needed to install plastic rain shelters 
for fertigation and hydroponics. While cabbage farmers interviewed felt that cabbage 
is hardy and does not require rain shelters, some vine crops are simply not suitable for 
narrow bench terraces, as they require space to install supporting infrastructure. 
Through interviews, respondents have expressed that it is not cost effective to install 
expensive plastic rain shelters to grow low value crops such as cabbage. Plastic rain 
shelters are also known to keep pests out and reduce the need for pesticide use in 
accordance with Singapore’s stringent regulations. It also prevents rain damage so as 
to ensure consistently high quality produce to meet the exacting demands of the 
highest paying consumers in Singapore, as well as other corporate buyers.  
All respondents who had high-tech farms had installed rain shelters and were 
medium to large farm owners with five or more acres of land. All of them exported 




the development of their farm except for a farmer who had secured a flat piece of land 
by the main road in a valley. As the prime plots of land in valleys are now scarce, 
farmers have to develop the hill slopes by levelling them, causing greater 
environmental impact. Naturally, there are conventional and organic farms that also 
installed rain shelters. The common denominator amongst the farms that installed rain 
shelters is wealth. Sixty-eight per cent of all respondents who had installed rain 
shelters were medium or large farmers with more than five acres of land.  
Conclusion 
This chapter sought to prove the hypothesis that Singapore has a high impact 
on farmers that export predominantly to Singapore but also a trickle-down impact on 
the rest of the farmers. Through survey results, the study has shown that the more a 
farmer is dependent on the Singapore market, the greater impact and influence it has 
on its decision-making and farming practices. However, in the case of pesticide use, 
Singapore’s regulations had a pervasive influence throughout the industry, from 
farmers to corresponding government regulations in Malaysia and even the consumers. 
This reaches beyond just the farmers who export to Singapore but trickles down even 
to farmers who sell domestically only.  
Similarly, in terms of farm expansion and land levelling, the consumption 
from Singapore fuels farmers to continue feeding its demand through both monetary 
motivation and financial ability. Wealth is an important prerequisite as there is high 
capital cost involved in high tech cultivation techniques and farm expansion. This 
phenomenon is in line with what is observed in Europe where suppliers have to bear 
all the cost in the pursuit for quality and food safety, at the same time resulting in 




2005). As Singapore’s demand contribute to the growing wealth of the larger players, 
the land degradation and expansion will continue while benefiting only a few. 
Singapore’s influence is predominantly on the rich Singapore exporters. On 
the bright side, these exporters have a wider sphere of influence and business network 
that trickle down positive influence down the commodity filière and improve the 
practices of industry players and other smaller farmers whom they collect from. On 
the down side, richer and more influential farmers also have more money to exploit 
loopholes and cushion the impact of Singapore’s regulations and industry demands. 
This is aided by the weak regulations and poor domestic enforcement in Malaysia. 
Even with strong international regulations, corresponding domestic laws and 
structures are needed. Conflicting government policies within Malaysia also open up 
more loopholes for farmers to justify their exploitation of the land. This is especially 
when international laws have little jurisdiction in dictating how farmlands are 
developed. This chapter has shown that the industry is survival and profit-driven. 
Therefore the role of market forces such as consumer and procurement choices in the 
value chain are sometimes more influential than laws and regulations. The private and 
people sector have to step in to fill the gap where government intervention is weak or 
fails. The next chapter highlights some of the ways to soften Singapore’s ecological 




CHAPTER FOUR  
FUTURE TRENDS AND DIRECTIONS 
 
 
The current agricultural practices in the Cameron Highlands have partly 
contributed to the land degradation, which has reduced the ability of the 
resources to support future agricultural production. The worst scenario 
is seen in vegetable farms where there is extensive degradation in the 
form of deterioration of the landscape and reduction in soils and water 
quality. 
Aminuddin et al (2005: 99) 
Cameron Highlands exports approximately S$76 million worth of vegetables 
to Singapore every year (FAMA, 2008). Based on average farm prices of a basket of 
crops and production volume estimates from FAMA (2008, 2012), the vegetable 
production in Cameron Highlands is estimated to be a S$400 million industry. In 2010, 
Singapore imported S$23.1 million worth of tomatoes from Malaysia, a 21 per cent 
increase from 2006 both in terms of value and quantity (IESingapore, 2010). In the 
same year, Cameron Highlands’ tomato industry supplied an estimated total of S$40.7 
million worth of tomatoes to both domestic markets in Malaysia and Singapore. Islam 
et al (2012) estimated a threefold increase in tomato cultivation area between 1997 and 
2008. During this time, the per capita consumption of vegetables in Singapore grew by 





This rapid expansion of large high-tech vegetable farms cultivating high-value 
luxury crops such as tomatoes, Japanese cucumbers and capsicum, comes at the 
expense of other agricultural crops such as tea. From 1998 to 2008, there is an 
estimated 7 per cent decline in tea cultivation area in Cameron Highlands that has 
been replaced by vegetable cultivation (Aminuddin et al, 2005; FAMA, 2008). Even 
within vegetable production, there has been a shift in the profile of vegetable farmers 
and the choice of crops. The Third National Agricultural Policy (NAP3) promoted 
high-value vegetables as a strategy to drive the agricultural sector and encouraged the 
evolution of large farms. Singapore was listed as one of its key export markets as it 
anticipates that Singapore’s growing affluence and increasing health consciousness 
will increase the consumption of vegetables (MOA, 1999). As a result of this national 
policy, 50 per cent of farmers in Cameron Highlands switched from planting flowers 
to planting tomatoes, lured by the “lucrative price of tomatoes” (The Straits Times, 
1998:20).  
Changing Socio-Demography 
Cameron Highlands, like many other rural agricultural areas, have been facing 
rural decay as the younger population continues to migrate to urban areas for work, 
study or marriage (Ong, 2001; The Straits Times, 1993). Former Malaysian Deputy 
Prime Minister Ghafar Baba exuberated that farm mechanisation was the long-term 
answer to the problem to farm labour shortage, as it gave “farmers’ children more 
time to study and create greater interest in modern technology within their community” 




Rural decay and the subsequent push for farm mechanisation inadvertently 
lead to the decline of the smallholders in Cameron Highlands and the rise of the large 
high-tech luxury crop farms. Ong (2001:106) opined that “the aged and less educated 
who are left behind in the agricultural sector may not be well disposed to take up the 
required initiative or challenges to develop value added sustainable practices”. 
Smallholders are limited by their size to achieve economies of scale or capital to adopt 
technology. Without technology, many are trapped in a vicious cycle where they 
cannot attain the quality required for export, thus fetch a lower price for their harvest, 
earn less money and unable to accrue capital.  
One of the farmers interviewed in this study, Mr Yap, an ethnic Chinese farmer 
in his fifties, was one such example. Cultivation methods and infrastructure were 
traditional and primitive (Plate 27). The farm is also on levelled land that is right up to 
a steep cliff to maximise useable land area (Plate 25). Instead this has worked against 
him, as the steeply cut slopes are vulnerable to landslides. Furthermore, the rain 
shelter of the neighbouring farm is located right up to the edge of the cliff. In the event 
of landslide, the neighbour’s rain shelters and other debris will collapse on Mr Yap’s 
farm resulting in loss of income. Although he had some rain shelters, wind and 
landslides damaged some (Plate 26). Mr Yap was unable to replace them due to the 
high costs of raw materials needed for repairs. These resulted in rain-damaged crops 
and poor harvests resulting in poor quality “B grade” produce that fetched a lower 
price. The soil appears to be silted and compacted, resulting in further loss of 
productive land (Plate 28). Making matters worse, Mr Yap’s son was not successful in 
finding a job in the city and returned to try his hand at farming but was not successful. 




he desires to give up on farming, he has no other livelihood options. While he wish to 
export his produce to Singapore, he laments that he will unlikely be able to ever meet 
the consumers’ demand for physical quality. 
  
Plate 25: Steep cliffs created 
from to maximise farm area 




Plate 27: Primitive farm infrastructure of 
smallholdings without capital 
Plate 28: Poor soil quality resulting in unequal 
and poor crop quality 
 
Many of these smallholdings are selling their temporary land tenure in the 
form of transferring their Temporary Occupation License (TOL) to others who are 
looking to expand their farms. Some of the respondents in this study had also shared 
that they had either sold their TOL to others, had acquired TOL from others or are 
subletting land from farmers who had given up on farming. On the flip side of the coin, 




medium-sized farm of more than 5 acres of land. Through size, the farms attain 
economies of scale and revenue to invest in technology. This is evidenced by the 
observation that only one out of nineteen smallholders surveyed adopted high-tech 
farming techniques while the rest adopted conventional soil cultivation. However, this 
respondent was also bordering on being a medium-sized farm with 4 to 5 acres of land.  
Increasingly, the future of vegetable farming in Cameron Highlands lies in the 
hands of these medium (5-20 acres) to large-scale (20 acres and above) farmers who 
adopt high-yielding farming practices and highly experienced in farming technologies. 
They often take on multiple roles in the commodity chain such as integrating 
production with upstream roles in packaging, wholesaling, transporting and exporting. 
This is reinforced by observations by Islam et al (2012:7970) who find that these 
farmers are able to cultivate high-yield tomatoes through improvement in farming 
technology to increase their income. These farmers, like Mr Lee in Blue Valley, 
provide university education for their children in business or engineering. Unlike the 
children of smallholders who seek better livelihoods in the cities, these highly 
educated individual return to succeed the million-dollar family business and expand it 
further. The three large-scale farmers interviewed in this study were all university-
educated second or third generation farmers who had returned from the city because 
they felt operating their own large business was better than being a wage earner in the 
city.  
With technology and foreign workers as farm labourers, being a farmer no 
longer entails working in the field. Farmers of the past are now transformed into farm 
owners. Mr Lee alone employed 200 foreign workers across his 100 acres of land. 
Foreign farm labourers from countries like Bangladesh, Indonesia and Myanmar will 




large farms. Even the smallest one-acre farm surveyed in this study had at least one 
foreign farm labourer in addition to the farmer and spouse as family labour has 
diminished due to rural decay. Migrant workers are not only employed in cities but 
also in rural industries such as agriculture. The importing of migrant workers for 
agriculture in Cameron Highlands is steeped in the history of tea plantation labourers 
indentured from India. 
Furthermore, Islam et al (2012) found that the yield of tomatoes from a high-
tech farm is double that of a conventional farm. Under rain shelter, the duration of 
tomato production cycle is 2 months longer than in an open farm. The market price of 
a tomato from a high-tech farm is always higher than one from a conventional farm 
due to its size, appearance and quality. As the poor is trapped in a vicious cycle, the 
rich farmers get richer. In a politically disadvantaged system, the farmers are driven by 
a need to accumulate wealth as leverage against the system. Thus many instinctively 
expand their farms when opportunity arises, taking advantage of government-
developed infrastructure where possible. 
Road to Expansion 
A study by Contreras-Hermosilla (2000:11) on the underlying causes of forest 
decline found a strong correlation between accessibility and deforestation. He found 
that “roads seem to have a stronger impact in regions dominated by commercial 
agriculture”.  However, roads are not the underlying cause of deforestation but the 
result of “pre-existing desire to deforest”. Likewise in Cameron Highlands, the 
construction of roads had facilitated entrepreneurial individuals with access to 
develop new farms. An early example would be the construction of the Sultan Abu 




while providing facilities for electricity generation, it has also improved access into 
the interior areas of the forest catchment of Cameron Highlands. As a result, more 
land clearing for cultivation and urbanisation occurred.  
Figure 13: Map of Second East-West Highway Route 
 
 
In 2004, the Second East-West Highway from Simpang Pulai in Perak to 
Kuala Berang in Terengganu was completed and increased accessibility to the north of 
Cameron Highlands through to the neighbouring Lojing highlands in Kelantan (Figure 
13). With newfound accessibility to prime land for cultivation, a “rural sprawl” took 
place with many enterprising farmers from Cameron Highlands renting land in 
Kelantan for agricultural expansion. Indicative of its “pre-existing desire”, the 
Kelantan government had set aside 2400 hectares of land for agriculture in Lojing “in 
a bid to emulate the apparent success of Cameron Highlands” (Soh, Sodhi and Lim, 
2006:162). Figure 14 shows a satellite image of Lojing in 2012 where open soil and 
cultivated areas can be seen along the segment of highway. However, the unequal land 
regulations between Pahang and Kelantan only led to an eager exploitation of the land 




Figure 14: Satellite Image of Lojing, Kelantan (Source: Google Maps, 2012) 
 
 
At the same time, there is little incentive for farmers from Pahang to take care 
of the land as  only Kelantanese can own land in the state and these farmers can only 
rent land in Lojing. Kelantan landowners, eager to cash in, had likely not anticipated 
or were not concerned about environmental degradation as most of the indigenous 
residents are from the minority Orang Asli groups. The alarm is often only raised 
when the degradation is irreversible or when landslides occur and disaster strikes. 
This was evidenced by a stop-work order in Lojing in 2011 due to dangers posed to an 
Orang Asli village of 200, citing that “environmental degradation in the area was ‘so 
serious’ that it was a matter of time before a disaster struck” (The Star, 2011). The 
disturbance to the environment is also evidenced in the increased human-wildlife 
conflict with reports of wild elephants destroying crops (Bernama, 2012). The 









both legislators and researchers alike did not examine the interrelation between the 
two neighbouring highlands. 
Figure 15: Map of New Access Routes to Cameron Highlands (Source: Google Map, 
2012) 
 
Within Pahang state, another new road from Lembah Bertam (Bertam Valley) 
in Cameron Highlands to Sungai Koyan in Kuala Lipis was completed in 2010, 
creating a fourth access road to Cameron Highlands (Figure 15). The road was 
intended to improve accessibility to Cameron Highlands from the rest of Pahang state. 
However, pre-existing desire or not, the new road along the Koyan River created 
access to prime cultivation land in land-scarce Cameron Highlands. The road extends 
from Bertam Valley, one of the earliest centers of vegetable cultivation in Cameron 
Highlands. It is a matter of time before enterprising farmers are tempted to expand 
their farms along the road. The enforcement of the TOL issuance freeze prohibiting 
land clearing above 1000 meters above sea level becomes more ambiguous as the 
district office continues to issue TOL along the new road (The Star, 2010a). It is no 
surprise that even before the entire road was completed in 2010, illegal land clearing 












settlement were illegally cleared and cultivated while some farmers with TOL 
illegally cleared land beyond the approved area for cultivation (The Star, 2010a). 
4.1  Singapore’s Evolving Footprint 
 Chapter Three has showed how Singapore’s consumption demand is a driving 
force behind the demand for high-value high-quality luxury vegetable and the 
incentive for the massive land clearance to develop large high-tech farms. Yet, in 
order to ensure its food security, it has to diversify its food sources to minimise its risk 
of being dependent on just one food source. However, there is a spatial limit to 
Singapore’s vegetable sources. Vegetables are perishable, difficult to stockpile and 
need to be consumed fresh. Most importantly, the cost of transport increases with 
distance and raises the price of the produce. However, consumers are unwilling to pay 
the high price for vegetables except for luxury items. As a result, even after Singapore 
stepped up its food import diversification efforts, Malaysian supplies continue to be 
indispensible due to higher logistical costs of importing vegetables from Indonesia and 
other farther suppliers (MND, 2012). 
In 2010, the Chief Executive of Singapore’s Agri-Food Veterinary Authority 
(AVA) shared in an interview that there is a very fine balance between food security 
and food safety. It is a catch-22 for import dependent Singapore to also put up strict 
regulations at the gate to ensure food safety. One strategy undertaken to minimise risk 
of suspending an entire food source is to engage in “stratified risk management” by 
narrowing risks to smaller areas and take regular measures against individual 
importers rather than a full embargo of the scale in 1987. Second is to diversify food 
sources such as importing from developed countries such as pork from Australia and 




safety. The active diversification of pork sources, for example, came only after the 
banning of Malaysian pork imports in 1999 after the Nipah virus struck Malaysian pig 
farms (The Straits Times, 2008). There is little trust in less developed countries due to 
lack of monitoring and enforcement. A director from AVA further lamented the 
primitive farming practices of majority of Malaysian farmers, the lack of cold chain 
management and supported a lower reliance on Malaysian supplies in an interview 
conducted in 2007.  
However, the AVA Chief Executive also pointed out that it has been 
increasingly apparent with the frequent global crises that for an island city-state with 
minimal local production, in the event of a global food crisis, Singapore may not be 
able to get any food even if we are willing to pay for it. Instead, the government co-
invest in developing food zones such as the Jilin Food Zone in China, together with 
the local government so as to safeguard the rights to import a portion of the harvests 
back to Singapore while the remaining harvests, and infrastructure, benefits the local 
community.  
Through its diversification efforts, Singapore has diluted its ecological 
footprint. With diminished percentage of consumption from any one place, the impact 
on the area will theoretically also diminish. However, the influence of Singapore’s 
regulations on production practices will also be diluted. Chapter Three concluded that 
Singapore’s greatest direct impact is on the producers that export primarily to 
Singapore. Singapore’s regulations had helped to raise the production standards, both 
in quality and food safety, in Malaysia through these large exporters and its stringent 
checks at the gates. However, with a slowly growing demand and purchasing power of 
the Malaysian domestic market (Figure 12), the Cameron Highlands farmers have less 




strong domestic market increasingly willing to pay a higher price for high quality 
vegetables but less stringent on its regulation and enforcement, there is no need for 
Cameron Highlands producers to meet the standards in Singapore or other developed 
countries with more stringent requirements.  
Fifteen per cent of respondents surveyed used to export to Singapore but had 
since stopped doing so. The pull factor cited was the strong domestic market while the 
respondents were being repelled by poor relations with wholesalers in Singapore. With 
the changing profile of producers to younger, more educated farmers, the importance 
of guanxi, or personal relations, have also diminished. The educated farmers embrace 
greater professionalism in farm management and marketing over personalism. 
Although most adopt a form of “hybrid capitalism” as described by Yeung (2006), 
where the family firm is a central element but with growing professionalization and 
bureaucratisation. The reliance on networks also grows beyond ethnic Chinese 
business networks to include “non-Chinese actors who can bring in both international 
reputation and competitive advantage” (Yeung, 2006:244). 
With these new class of technologically savvy farmers seeking professional 
business relationships, the price variability of auction through wholesalers in 
Singapore or even Kuala Lumpur do not offer business security. Many seek out supply 
contracts directly with supermarkets and other major food manufacturers and 
companies. This creates a win-win situation for both the Cameron Highlands farmers 
and the large corporations in Singapore as both are guaranteed a stable price and 
supply. With presumably diminished leverage on any one country and a move away 
from trade embargos and other politically sensitive measures, Singapore now rely on 
this “private governance” relationship between corporations and big farm operators to 




New Marketing Architecture 
Thirty years ago, Cheng (1982) alluded to the rise of the supermarkets in 
displacing the traditional morning wet market stalls and its wholesaling system. Today, 
there are four supermarket chains in Singapore – National Trades Union Congress 
(NTUC) Fairprice Co-operative Ltd with over 230 outlets, Dairy Farm Group with 
over 1,300 outlets, Sheng Siong Supermarket with over 23 stores and Prime 
Supermarket with 16 outlets. There are also other international players such as 
Carrefour Groupe from France with two Hypermarts and Meidi-ya from Japan with 
one store. Each of these players has their own food distribution centres and “house 
brands” where supermarkets source direct from producers to bypass the middleman 
wholesaler to keep prices competitive and optimize the production to consumer 
demands. All the large producers interviewed in Cameron Highlands were a supplier 
for one of the supermarket chains such as NTUC, Dairy Farm Group in Singapore or 
Tesco and Jusco in Malaysia (Plate 29).  
  




Supermarkets in Singapore differentiate their marketing strategy by either 




market to sell specialty food at a premium. For example, specialty supermarkets such 
as Meidi-ya in Singapore imports directly from Japan and other produce from the 
region that matches its sourcing requirement for healthy, high-quality products. 
However, these specialty supermarkets are effective in private governance as it 
provide sufficient monetary incentive for farmers to improve their production 
practices to meet the high standards for production, both in food safety, food quality 
and even value-driven “sustainable” practices. One of the large farmers interviewed 
was contemplating changing production practices to produce organic food specially to 
supply Meidi-ya supermarkets in Singapore and Japan. 
As the supermarkets and large farm operators who register as importers in 
Singapore are governed by Singapore’s law, Singapore continues to have an influence 
over the production of its food supply, to raise its standards. However, instead of the 
punitive approach or having direct government investment, it relies greatly on private 
governance to ensure that good production practices are shared and enforced. 
Unfortunately, the majority of supermarkets still maintain only the minimal standard 
to meet Singapore’s food safety standards. There is little incentive to move towards 
more ethical and sustainable food production as Singapore lacks the strong exchange 
rate of countries like United Kingdom and Europe to allow a greater segment of 
population to be able to support organic and ethical food grown in developing 
countries. Furthermore, Singapore depends on Cameron Highlands for a substantial 
volume of its temperate vegetable supply while its domestic market provides another 





Figure 16: Median Gross Monthly Income in Singapore (2001 to 2011) 
 
Source: Ministry of Manpower (2012) 
Growing Sustainability Movement 
Several growing trends in both Singapore and Malaysia have begun to break 
through the farmers’ “use and discard” mentality and complacency to adopt more 
sustainable practices. Firstly, there is a growing group of consumers demanding for 
organic and sustainable food. According to a market survey report by Green Net 
(2012), the organic market in Singapore grew in the previous five years as 
supermarket chains like NTUC FairPrice and Cold Storage started to enter the organic 
market.  This trend is driven by two groups of consumers – Singaporeans concerned 
about health due to exposure and concern about terminal illnesses and expatriates 
from developed countries who bring with them to Singapore a concern for well-being, 
healthy, ethical and safe food. The report opined that many middle and high income 
Singaporean (Figure 16), especially those returning after studying or living abroad, 
falls into this second category as they too adopted this lifestyle abroad, thus 
expanding markets for healthy organic foods. The report accounted twenty-three 










Strong income growth in 2011, amid a tighter labour market 
Median Gross Monthly Income from Work of Full-Time Employed Residents,  








Incl. Employer CPF 2.5 8.3 
Excl. Employer CPF 4.2 8.0 
Real Change* 
Incl. Employer CPF -0.3 2.9 
 (-0.7) (3.9) 
Excl. Employer CPF 1.3 2.6 
 (0.9) (3.6) 
 
 
Source: Comprehensive Labour Force Survey, MOM 
 
Notes: (1) Data exclude full-time National Servicemen. 
 (2) The comprehensive Labour Force Survey was not conducted in 2005 due to the conduct of the General 
Household Survey 2005 by the Department of Statistics, Ministry of Trade and Industry. 
 (3) To facilitate comparison with data for 2008 onwards, the 2007 data have been adjusted based on Singapore 
Department   of   Statistics’   revised   population   estimates   (released   in   February   2008)   which   exclude  Singapore  
residents who have been away from Singapore for a continuous period of 12 months or longer.  Adjusted 
income levels for 2007 in the chart above are the same as the original income levels. 
(4) * – Deflated by Consumer Price Index at 2009 prices (2009 = 100).  Figures in brackets are deflated by 
Consumer Price Index less imputed rentals on owner-occupied accommodation at 2009 prices (2009 = 100). 
 
Last Updated: 31 January 2012 
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 
Incl. Employer CPF 2,387 2,380 2,410 2,326   2,449 2,543 2,897 2,927 3,000 3,249 
Excl. Employer CPF 2,100 2,083 2,100 2,100   2,167 2,333 2,588 2,600 2,708 2,925 
Incl. Employer CPF 















report cited an industry survey by Vltoon Panyakul (2010) that estimated the organic 
market in Singapore at US$4.6 million in 2009.  
The market, which was organised around price, is now displaced by one based 
on values (Dixon, 2003:37). Dolan (2005:367) writes about the dynamic growth of 
ethical consumerism in the United Kingdom with a growing numbers of consumers 
who have articulated their concerns over environmental sustainability, animal welfare 
and human rights through ethical purchasing practices. There are more reflexive 
consumers who “use their knowledge, buying power and organising capacity to 
demand certain attributes of the market” (Dixon, 2003: 31). Ethical sourcing and 
consumption can help to “establish the accountability of retailers and manufacturers” 
and bring genuine improvements but Dolan as well as other scholars have pointed out 
that ethical consumption is reserved for the rich. Konefal et al (2005:299) argues that 
the movement may result in distribution segregated by class, with higher quality foods 
going to the wealthy and lower quality food going to the lower classes. In response, 
an organic vegetable distributor and retailer in Singapore who owned farms in 
Cameron Highlands, Mr Goh, shared in an interview that his company’s mission is to 
provide more affordable yet sustainably produced vegetables. However, many organic 
farmers will argue that without economy of scale, it is difficult to produce affordable 
produce. 
Secondly, there is a growing grounds-up, consumer support for sustainable 
food and farms in Malaysia. From the results of interviews with consumers and 
retailers in Kuala Lumpur, it appears that this growing movement and awareness 
amongst Malaysian consumers for sustainable food is grown out of mistrust for 
conventional producers and the government. In response, there is a corresponding 




class divide is present as well, with more affluent consumers being more aware and 
supportive of the sustainable produce. Nonetheless, it seems the common denominator 
of mistrust for the State’s weak environmental governance may have cut across the 
affluence divide to reach out to consumers across wealth levels 
  
Plate 30: Organic Vegetables sold in a 
Kuala Lumpur Wet Market in 
Malaysia 
 
Plate 31: Poster introducing the Cameron 
Highlands producers of the vegetables sold in a 
Kuala Lumpur organic shop 
 
Ong (2001:107) attributed the growth of the organic movement to the non-
government organisation (NGO) Centre for Environment, Technology and 
Development, Malaysia (CETDEM) that promoted organic farming to both producers 
and consumers as early as 1987. Through observations and interviews while following 
a Cameron Highlands’ organic farmer on his distribution route in Kuala Lumpur, 
there appeared to be a group of fiercely aware consumers who make decision based 
on trust. Retailers and consumers buy from those they trust. Organic vegetables are 
even sold in a traditional wet market in Kuala Lumpur (Plate 30). However, one can 
argue that the consumer base in Kuala Lumpur is largely middle-class. Interviews also 




that has forced consumers and producers alike to take matters into their hands, 
resulting in greater consumer-producer interaction and support (Plate 31).  
Thirdly, with the TOL freeze in Cameron Highlands, land is scarce and 
expensive. Small farmers without capital can no longer adopt the use-and-discard 
mentality to find new land to improve yield. As a result, they are more open to 
sustainable farming methods such as using compost fertiliser and learning how to 
improve soil health and managing their farms to improve productivity. Ong (2001:108) 
attributed the breakthrough for the organic sector in Malaysia to Mr Steven Leong 
who established the first dedicated manufacturing facility for organic compost and 
fertiliser in the country and supplied inputs to support the conversion of a number of 
commercial vegetable growers in Cameron Highlands. When interviewed in 2008, Mr 
Leong felt that Cameron Highlands’ farmers are more receptive to using bio-enzymes 
to improve soil productivity than farmers in the lowlands as land scarcity is not an 
issue and they still hold on to the use-and-discard attitude.  
Many of the organic farmers attain economies of scale by creating co-
operatives with multiple small farmers coming together to coordinate crop choice to 
secure large orders from wholesalers and retailers. Some have also taken to direct 
marketing to make organic vegetables affordable by cutting out the middleman while 
increasing consumer-producer interaction. Civil Society groups, such as CETDEM, 
are also active not only in the people sector but also in the strong farmer associations. 
Both the Cameron Highlands Vegetable Growers Association and the Malaysian 
Organic Farmers Network, led by CETDEM, have actively promoted sustainable 
farming practices to the farmers. There are also individuals like Mr Leong who has 
created a network of small farmers and sustainable agricultural inputs sellers who 




promoting their products. The Malaysian government has also introduced a “Skim 
Organik Malaysia” (SOM), which is Malay for “Malaysian Organic Scheme”, a 
certification scheme for organically produced and processed food.  Even though the 
take up rate is not high, the show of endorsement for sustainable agriculture by the 
government is commendable. However, implementation and enforcement to create a 
reputation of trust for the certification scheme will take some time.  
This growing trend of small farmers in Cameron Highlands adopting 
sustainable agricultural practices is less drawn by the Singapore market’s high 
purchasing power. Most of them rated the Malaysia Market as their top influencing 
factor and the Singapore law as the lowest as they did not use any pesticides. Five out 
of nine of such farmers surveyed did not export to Singapore at all. This could be the 
lack of wholesaler-importers in Singapore that specialises in organic produce that 
would offer them monetary incentives. However, Mr Seng, who is one of the nine 
farmers, explained that the demand for sustainably grown vegetables is very high in 
Malaysia that they could hardly meet demand. He claimed that for the producer, the 
price for organic vegetables between the two destinations is insufficient to motivate 
them to export over serving their own countrymen. With price taken out of the 
equation, this growing group of sustainable farmers are driven by their values to 
prioritise serving their countrymen who are perceived to be in greater need of safer, 













This study set out to shed light on the “black box” of how Singapore’s 
vegetable consumption impacts on one of its transnational hinterlands, Cameron 
Highlands in Malaysia, based on its regulations, demand for quality or the sheer 
volume and its high purchasing power. The study has three aims: 
a. Uncover any impacts of Singapore’s vegetable consumption on the 
environment of its produce origin in Cameron Highlands, Malaysia. 
b. Examine whether Singapore’s market forces or regulations are 
effective transnational governance tools that can influence the 
Cameron Highlands farmer’s environmental behaviour and decision-
making when adopting farming practices. 
c. Identify other factors that may influence or hinder the Cameron 
Highlands vegetable farmers in the adoption of sustainable agricultural 
practices. 
The study was done through participant observation and interviews conducted 
with government officials, 58 farmers and actors in the commodity filière from 
Cameron Highlands to Singapore from 2007 to 2008. Of these farmers, 40 were 
surveyed to determine the influence of Singapore and Malaysia’s regulations and 
market forces on business decision-making process and farming practices. It also 
examined whether Singapore leaves its ecological footprint in the environment 
through the farmers’ choices in 3 types of production practices, namely the use of 
pesticides, farm expansion and the levelling of land. In particular, the study focused on 




production was exported to Singapore, contributing to 94 per cent of Singapore’s 
tomato consumption in 2010 and a 21 per cent increase from 2006. Singapore also 
imported 95 per cent of all cucumber and 81 per cent of lettuce varieties from 
Cameron Highlands in 2010. Cameron Highlands’ production comprise of 40 per cent 
of total vegetables produced in Malaysia, amounting to S$400 million every year. Of 
Cameron Highlands’ total vegetable production, 25 per cent is exported to Singapore 
at an estimated value of S$76 million each year. While the per capita consumption of 
vegetables in Singapore grew by 15 per cent from 1997 to 2006, Cameron Highlands’ 
tomato cultivation area increased by three times. In 1938, Cameron Highlands 
produced 500 tonnes of vegetables and this has increased to 305,000 tonnes in 2010. 
From 1960s to 1993, vegetable farms increased from 535 hectares to 3203 hectares in 
1990 to 5125 hectares in 1993. This was a 222 per cent increase in vegetable farms 
just between 1986 and 1990 (Midmore et al, 1996). During this time, Chan (2002) 
reported that tea cultivation area decreased from approximately 2,500 hectares in 1987 
to 2,036 hectares today. 
In Cameron Highlands, 83 per cent of farmers are Chinese, 15 per cent are 
Indian and 2 per cent are Malay. Record shows that vegetable gardeners in Cameron 
Highlands had begun sending their produce by rail to Singapore for sale as early as 
1933. It was only in 1946 that lorry transportation was first used to ship produce from 
Cameron Highlands to Singapore. In addition to the Chinese, there were also a 
handful of highly productive Japanese market gardeners as early as 1935. 62.5 per 
cent of respondents in this study are Chinese while the rest are Tamil Indians who 
were former tea plantation workers or can trace their roots to one. Majority are 
smallholdings (less than 5 acres) or medium-sized (5 to 20 acres) producers with only 




respondents (M1 and M2) sell more than half of their produce to the domestic market. 
These figures correspond to the fact that approximately only 25 per cent of Cameron 
Highlands’ produce is exported to Singapore (Figure 8). None of the Indian 
respondents sells more than 50% of their produce to Singapore with one exception 
that sells his produce to Singapore through a large Chinese grower-collector, 
reflecting the strong Chinese business network within the commodity filière. 
Singapore has an ecological footprint of 6.10 global hectares per citizen in 
2008 out of a world average of 2.7 hectares (GFN, 2012). Over time, this large 
ecological footprint left a physical imprint on the landscape of its hinterlands. For a 
start, vegetable farmers in the highlands have to create either small 1-2m wide bench 
terraces or to level the slopes into 10-100m wide platform terraces to maximise space 
for planting. The innovation of rain shelters in the 1970s by Cameron Highlands’ 
vegetable farmers also changed the landscape. With the introduction of technology, 
land levelling becomes synonymous with high-value crops and high-tech farming, as 
large expanse of levelled land is needed to install plastic rain shelters for fertigation 
and hydroponics.  
Singapore introduced its food safety programme in 1981 to establish 
systematic screenings on imported food. This move would result in further changes to 
the Cameron Highlands landscape. In 1986, Singapore found more than 90 per cent of 
bulbs and 70 per cent of leafy vegetables tested to contain 30 parts per million (ppm) 
of chemical residue, making them “unsafe for eating” (The Straits Times, 1987b). 
This resulted in a trade embargo on vegetables from Cameron Highlands in 1987. The 
embargo became a catalyst for legislation changes in both Singapore and Malaysia. In 
1987, Malaysia enacted the Food Act that stated, “No person shall import, prepare for 




enacted the Environmental Public Health Act where importers are liable to be 
prosecuted if they sell contaminated vegetables in Singapore. In 1993, Singapore 
enacted its Control of Plants Act to require importers to apply for an import license, a 
permit for every consignment of vegetables and adhere to the strictly enforced 
labelling requirement. The import license for vegetables cost 5 times more than the 
import license for meat and fish products. 
As a result of the 1987 incident, the Malaysian Department of Agriculture 
launched an integrated pest management (IPM) package in the same year for the 
control of common cabbage pests. Consequently, 70 per cent of respondents practiced 
IPM techniques, especially in the large and medium size farms where 80 per cent of 
the farmers that exports to Singapore have adopted IPM practices. 55 per cent of 
respondents have also installed plastic rain shelters to reduce the need to spray 
pesticides. Through the use of rain shelters, the use of pesticides has been reduced by 
25 – 30 per cent. 
The Malaysian government’s Third National Agricultural Policy (NAP3), 
which promoted high-value vegetables as a strategy to drive the agricultural sector, 
also recognised that indiscriminate use of pesticides by vegetable producers has led to 
the increased concern over the safety of locally produced vegetables in Malaysia 
(UNESCAP, 2002). Even as the 9th Malaysia Plan identified Agriculture as one of the 
engine of growth in the country, the Department of Agriculture is not in charge of 
enforcing excessive pesticide use. Farmers continue to be caught between economic 
development and agencies keen to safeguard public health and environmental 




The national economic agenda for the vegetable agriculture sector to produce 
high-value crops empowered large producers to move into the direction in a big way 
and power through land limitations. First, the farmers improve yield and productivity 
through embracing technology such as fertigation and hydroponics. Fertigation and 
hydroponics both uses the application of inorganic fertilisers dissolved in water and 
distributed through the irrigation system to an inert planting medium, reducing the 
chances of soil diseases. Growing under rain shelter prolongs the crops’ production 
cycle to increase yield and also protects fragile luxury crops from rain damage. 
However, these cultivation methods are capital-intensive and reserved for high-value 
crops that can recover the upfront capital. Cameron Highlands is also prone to fads 
such when farmers discovered a commercial value and export demand for daylilies 
that were introduced as a plant to prevent soil erosion. As a result, slopes were cleared 
of vegetation just to plant daylilies but the market became oversaturated and crashed. 
In order to meet the demand for quality, food safety and increase produce 
value, both governments are encouraging greater post-harvest processing such as 
washing, sorting and packaging. However, farmers without capital for these 
machineries were observed using primitive methods such as washing tomatoes 
manually and drying them with old blankets. On the other hand, an organic farmer 
further lamented in an interview that, “Singapore’s consumers eat with their eyes, not 
with their mouth”, choosing to buy leafy vegetables for their rich dark green 
appearance in the belief that dark colour signifies healthier specimens when it is due 
to the high level of nitrate from the high level of inorganic nitrogen chemical 
fertilisers used in fertigation and hydroponics. 
Singapore’s constant demand for high-value produce, coupled with the 




in significant impact on Cameron Highlands’ landscape. At the same time, 
Singapore’s regulations had helped to raise the production standards, both in quality 
and food safety, in Malaysia through these large exporters and its stringent checks at 
the gates. However, since the 1987 embargo, Singapore has stepped up its food 
diversification efforts to reduce its dependency on any one source so as to safeguard 
its food security and increase its food resilience. Its diversification has allowed 
Singapore to dilute its ecological footprint. While it is able to diminish its impact on 
its hinterlands’ environment, its influence on production practices will also be diluted. 
As it is, the lax enforcement in Malaysia and buffer of large exporters allow 
smallholders to mix substandard produce can be mixed with other higher quality 
produce labelled under another farmers’ name. There is also a doubling of per capita 
GDP in Malaysia since 1987, resulting in a stronger domestic market willing to pay a 
higher price for quality vegetable but less stringent on its regulations than exporting to 
Singapore. This created a disincentive for Cameron Highlands’ producers to continue 
meeting the standards in Singapore or other developed countries with more stringent 
requirements. Meanwhile, there is a spatial limit to Singapore’s vegetable sources due 
to increasing logistics cost with increased distance. Therefore, Singapore will 
continue to provide demand for Cameron Highlands’ produce despite the frustrating 
inability to raise standards in Malaysia to meet its demands. 
Although Singapore will continue to import vegetables from Cameron 
Highlands in the foreseeable future, the relationship along the commodity filière has 
changed significantly. Producers used to depend on guanxi, or personal relations, with 
wholesalers in Singapore, where the latter act as a patron to the producer. However, 
with an increasing number of younger, educated, wealthy, large farm owners, the 




tolerable. The relationship built based on trust and xinyong, has now been eroded and 
replaced by trust in corporate contractual relationships. Fifteen per cent of 
respondents surveyed used to export to Singapore but had since stopped doing so. 
With technology and professional farm management introduced to Cameron 
Highlands, the educated farmers are also seeking a more professional ethos in its 
marketing and distribution. At the same time, the study has also shown that the 
commodity chain is changing since Cheng described it in 1982. There had been a rise 
in supermarkets in the commodity filière, displacing the traditional wholesalers by 
going directly to the producers. With the number of smallholders in Cameron 
Highlands decreasing, the relationship is increasingly one between the big farm 
operators in Cameron Highlands and the food corporations like supermarket chains 
and food processing companies. The quality assurance and private governance by the 
supermarket on the exporter, and the exporting producer on the small farmers it 
collects from, is now the central form of private governance in place of weak public 
governance in Malaysia and limited jurisdiction and political sensitivity on the part of 
the Singapore government. 
However, much of the environmental degradation in Cameron Highlands from 
farm expansion and land levelling is as much a result of Singapore’s consumption, as 
it is a manifestation of opportunistic behaviour by the farmers. The availability of 
wealth, the accessibility of land from new roads and declining tea estates, and the 
weak enforcement and conflicting government policies are the key reasons. This is 
not forgetting the increased demand in Malaysia as well as the rapid tourism growth 
in the Highlands (Barrow et al, 2010). On the other hand, the lack of permanent land 
tenure breeds environmental irresponsibility as farm owners do not see the value in 




Fortunately, there is a growing number of small farmers with limited capital in 
Cameron Highlands adopting sustainable agricultural practices, prompted by 
awareness that in the land-scarce environment, better soil management is needed to 
improve yield. Unlike wealthy farmers, they do not have the resources to acquire new 
land for farm expansion or to use-and-discard when their land is no longer fertile. 
Others are aware of their role in providing safe food for consumers and would rather 
supply the domestic market than export their sustainable produce to Singapore. Five 
out of nine of such farmers surveyed did not export to Singapore at all and would 
rather serve their own countrymen.  
In this new world of value-driven commodity systems, Singapore’s food 
security is at threat. For once, the large purchasing power of consumers means little. It 
is an alarm bell for the government and consumers in Singapore to change their 
mindset and start taking a more proactive stance to safeguarding the environment of 
producing countries to buy goodwill credits – possibly the new currency to purchasing 
food in the future.  
5.1  Recommendations 
“There needs to be more producer-consumer contact. Consumers 
need to make an effort to know the farmers. This would help consumer 
education and also to make sure they know where the food comes 
from so they can be reassured of the quality of the food and how it is 
grown. If you know the farmer, even without certification, you will 
also gladly buy the product. With certification, new consumers can 
get (organic products) at a glance but it doesn’t promise anything 




Monitoring is so lax and there are all these loopholes. There are also 
no checks on nutrition instead of focusing just on pesticides. There 
needs to be more consumer education. Consumer need to be more 
responsible and cannot just ask for cheap price. If you want safe food, 
you cannot expect to pay low price for it. There must be appropriate 
encouragement (for the farmers).” 
Interview with Steven Leong (2008)   
In this age of global crises, Singapore is ever more vulnerable being a food 
import dependent country. It was a persistent mindset in the past that food supply 
resilience in Singapore is attainable as long as people are willing to pay a high price. 
However, Singapore’s use-and-discard attitude is no longer viable. Singapore needs to 
safeguard food security through ensuring the long-term environmental sustainability 
of the land for food production. The environmental health of production countries is a 
worry for Singapore as it affects its food supply. Unfortunately, there seems to be 
little the government can do, for fear of jeopardising bilateral ties and international 
relations if they interfere with other country’s domestic management of their land.  
Where the government fails or is limited in its ability, the consumer and 
private sector can and must step in to fill the gap. Unfortunately, in a city-state where 
consumers are mostly disconnected from food production, there is a gaping lack of 
consumers “who are voting with their feet and wallet” (Konefal et al, 2005: 299). 
Addressing the role of the consumer in the commodity chain is necessary and an 
obvious gap in the equation, and often a source of lament for farmers, wholesalers and 





Consumers need to realise that the quality of vegetables must go beyond 
physical perfection or even health concerns. As Lomborg (2001) pointed out, the use 
of pesticides does not necessarily correlate serious illnesses, and is a matter of 
perception. More critically, the environmental degradation observed in Cameron 
Highlands that resulted from producing “high quality” food can result in a long term 
threat to food security as landslides, water contamination and microclimate changes 
will decrease the land’s long term food production ability. In turn, this will and has 
resulted in a drop in vegetable supply to Singapore during floods and bad weather 
events in Cameron Highlands and other parts of Singapore’s global hinterlands. As 
Dixon (2003) pointed out, this study finds that government intervention is no longer 
effective as the only actor in environmental governance and restructuring food 
systems. Instead, corporations, consumers and actors in the commodity chain have to 
step in and can effectively fill in the gap.  
With a growing organic industry in Singapore valued at US$4.6 million in 
2009, there appears to be a small group of “ethical consumers” in Singapore. 
However, there is a need to promote sustainable food consumption beyond the elites, 
to the masses through public education, in hopes of creating critical mass to make 
sustainable food accessible to the mainstream. This is especially needed for a 
population of urban consumers who are disconnected from nature and estranged from 
the land where their food comes from (Miller, 2005). Miller (2005) recommends 
reconnecting people with nature and reconciliation ecology. Applying that to 
Singapore’s context, this could come in the form of community gardens and local 
organic farms.  
Unfortunately, there is a lack of community-supported agriculture or farmers’ 




mainstream choices for consumers offered by both supermarkets and traditional wet 
market retailers. There are a few organic farms in Singapore encountered during this 
study that sell their produce at their farms but these are largely inaccessible for middle 
and lower income families who do not drive. Singapore consumers are also spoilt with 
choice and variety thus these farms also have to import vegetables from Cameron 
Highlands and beyond to augment their repertoire of temperate produce to remain 
competitive and meet the demands of consumers. Furthermore, there is no 
endorsement of “organic” or sustainably grown vegetables by the Singapore 
government. There is a “good agricultural practice” certification but focused on 
technocratic aspects of public health, safety and food quality. An open endorsement of 
selecting sustainably grown food with the intention of protecting Singapore’s food 
security by the Singapore government would send a clear message to the public. 
However this requires a change of mind set and educating not just the consumer but 
the wholesalers, retailers, bureaucrats and lawmakers. 
The role of the consumer has to go beyond consumer sovereignty and the 
power of the consumer dollar, “voting with wallets”. Consumers have to take on the 
role of “active citizen”, to advocate and demand for sustainable food supply for 
Singapore’s food security as a responsible global citizen and as a member of the 
nation-state. The Singapore government has promoted active citizenry as the 
“promotion of an ethos of noblesse oblige and voluntarism” (Chong, 2005:16) to 
manage public interest and break away from the over-reliance of an apathetic 
population on the nanny state. Inadvertently, it is also recognition of citizenry rights 
and agency to play the role of the advocate, to participate and take responsibility for 




Responsible and enlightened consumers are needed to respond to advocacy 
and to play the role of advocate to government and businesses. Active consumers are 
also needed to organise and participate in activities to reconnect consumers with the 
land, with producers and food production. These could come in the form of farm visits, 
farmers market or even farming in community gardens. The crux is to take a keen and 
active interest in what we consume nutritionally and monetarily. To cultivate this 
population of active citizens, there must first exist a civil society or community 
interest group to champion the cause. Civil society must then work with government 
to educate and bring awareness, cultivate interest and participation at all levels in the 
commodity chain. 
At present, the Singapore government positioning with regards to food is still 
focused on food safety to safeguard public health. It takes a technocratic approach to 
assuring the public that food security is addressed through finding and securing land 
overseas to produce food for Singapore. Moving forward, the government needs to 
make a more nuanced stand in communicating Singapore’s food security 
vulnerabilities instead of blanketing the issue with assurance of definitive solutions. 
This can be done through messaging of the importance of the land and environment 
for food production and the consumer’s role in safeguarding the environment. For 
example, in Taichung, Taiwan, the government has implemented a no-meat Thursday 
in schools and government offices to make a statement and increase awareness 
towards the role of food production in climate change. The Singapore government 
could also create positive policy frameworks such as endorsing organic or sustainable 
food through promotion of certifications to signal its importance to the populace. 
Fifty years of strong governance by the post-independence government has 




may have perhaps bred a sense of complacency in the private sector. While there is 
more grassroots political activity in Malaysia, Singapore’s political system is mostly 
top-down, resulting in a weakened civil society. For the largely middle-class and well-
educated population in Singapore, surely much more can be done to regain control of 
the food consumers put in their bodies, if not to be a more responsible global citizen, 
or at least a better neighbour to our hinterlands. Singapore’s resource and land 
scarcity as well as a dependency on the global hinterlands for survival should have 
created more aware consumers, like the land-scarce farmers of Cameron Highlands. 
Unfortunately, the strength of the nanny state in taking care of the population has 
instead created a sheltered and disconnected populace, unaware of their vulnerability 
as they continue to rely on a technocratic solve-all government. The government now 
needs to cultivate a more active citizenry but first it requires them to accept greater 
sense of agency from the population. Balancing the two will be one of the greatest 
challenges for the Singapore government in the coming years. The Singapore 
government needs to loosen its “out of bounds” markers for a more bottom-up 
response and refrain from too much top-down regulations to allow for civil society 
growth and entrepreneurship. Indeed, Singapore could look to the ground movement 
in Malaysia to shed light on how to motivate a more active consumer citizenry in 
Singapore. Meanwhile Malaysia needs to regain the trust of the populace by 
improving its governance and non-compliance issues. 
As the global urban population grows, more research needs to be done on 
ecological footprint of cities and the impact on their hinterlands, as well as how to 
minimise the land degradation caused by agricultural production. Although ecological 
footprinting is a helpful tool, researchers and policy-makers must not overlook the 




taking into account the impact of land degradation (Fiala, 2008). While some 
advocate vegetarianism as the answer to the environmental degradation caused by 
meat production (Reijnders and Soret, 2003), upland vegetable cultivation is also 
known to be particularly damaging (Tew, 1998). 
Most importantly, Singapore must come to the realisation that the state is no 
longer the most important actor for addressing environmental externalities and must 
instead rely on forms of private governance. It is a complex equation that requires the 
participation of every actor and stakeholder in the commodity chain.  
“A greater role for markets in environmental governance must go 
together with effective advocacy and safeguarding of the stakeholders, 
interests, and value that may not be easily priced – future generations, 
endangered ecosystems, and threatened species among them. The 
determination of how they are to be priced is less an economic than a 
social, political and cultural process.”  
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Basic Information Own agri-input business: Chemical / Seeds / Infrast 
River nearby: YES / NO 
Forest at edge: YES / NO 
Type of crops grown 
(√) est. no. of plants 
Corresponding  
Farming Method 
Generations: 1 / 2 / 3 / 4 Infrastructure cost:  
Birds ! Insects ! 
Others ________________ Tomato           (  ) ______  
Year 1st Gen moved here / 




YES / NO Cherry Tom    (  ) ______  
Original Size:  Irrigation method:  
Rills & Gullies:  
YES / NO Lettuce            (  ) ______  
Original Location: Land leveling: YES / NO  Soil Runoff:  YES / NO Cabbage          (  ) ______  
Current No. of plots: Plastic shelter: YES / NO Paved ground:  YES / NO Jap Cucumber (  ) ______  
Location / Size of each plot*: 
 
Workers: (ctry:________) 
Foreign / Domestic  
Concrete drain:  
YES / NO Brocolli           (  ) ______  
Years plots are bought: 
 
No. of workers: 
Owner work? YES / NO 
Soil conservation:  
YES / NO Radish             (  ) ______  
Ownership: TOL / Freehold / 
Rental / Others __________ Average workers pay: 
Chemical Fertilizers: 
YES / NO Strawberry      (  ) ______  
Sell by consignment: 
YES / NO 
Singapore (  ) 
% of total produce: 
Pesticides: 
YES / NO Jin Zhen Cai   (  ) ______  
Sell to exporter/collector: 
YES / NO / ALSO 
Kuala Lumpur (  ) 
% of total produce: 
Integrated Pest Mgmt: 
YES / NO Watercress     (  ) ______  
Sell direct wholesaler: 
YES / NO / ALSO 
Ipoh (  ) 
% of total produce: 
Compost or soil Mgmt: 
YES / NO Capsicum        (  ) ______  
Sell direct supermarket: 
YES / NO 
Johore (  ) 
% of total produce: 
Consider themselves 
Organic: YES / NO                         (  ) ______  
Own transport: 
YES / NO 
Others _________ (   ) 
% of total produce: 
SHALAM / GAP  
Certified: YES / NO                         (  ) ______  










































APPENDIX B: BUSINESS DECISION RANKING QUESTIONNAIRE 
 
Do the following factors affect you and your business decision-making and farming 
practices? 
 
Please Rank (1 – 4) Factor Does it affect your decision and practices? 
 
Malaysia Market Yes No 
 
Singapore Market Yes No 
 
Malaysia Law Yes No 
 
Singapore Law Yes No 
 
